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XT
VOC-ou-4 J i J

Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

6/12/96
SB4-106(S)

15-17
EBGB2

6/12/96
SB4-107(S)

15-17
EBGB4

6/12/96
SB4-107(D)

22-24
EBGB5

6/27/96
SB4-202-8

29-31
EBGR3

6/12/96
SB4-104(D)

22-24
EBGA9

6/12/96
SB4-103(S)

15-17
EBGA5

Volatile Organics (ug/Kg)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon .Disulfide
1,1 -Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1.1 -Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1.1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

11
11
11
11
11
17
11
11
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U
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U
U
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U
U
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U-<''Vi5
U '•:*#
u ;:--\.
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OTOfV)
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VOG-SD-4

Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

6/28/93
SB4-1F

30-32
EXR36

Volatile Omanics (ug/Ka) CA

6/29/93
SB4-2A

5-7
EXR37

CA

6/29/93
SB4-2D

20-22
EXR38

CA

6/29/93
SB4-3E

25-27
EXR39

6/29/93
SB4-3E(D)

25-27
EXR40

CA CA
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1 -Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

28000
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VOG-ori-4 J I J

Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

6/29/93
SB4-4E

25-27
EXR41

Volatile Oraanics (uo/Ka) CA

6/29/93
SB4-5E

25-27
EXR42

CA

6/29/93
SB4-5F

30-32
EXR43

CA
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1.1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1.1.1 -Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

10
10
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5'(A): 1500 DEPTH OF SAMPLE (TOP OF 3-FOCT SAMPLE)
SAMPLE DESIGNATION AND TOTAL VOC CONCENTRATION

SOUTHEAST ROCKFORD
SOURCE CONTROL OPERABLE UNP
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Appendix H-4: Subsurface Soil Data (Volatile Organic,)
—&—~ ^* •
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Appendix H-4: Subsurface Soil Data (Volatile Organics)

Date Sampled
Sampfe Number

Organic Traffic Report Number

Volaltta Organic* (uofra)
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Appendix H-4: Subsurface Soil Data (Volatile Organics)

i, (ft j

Date Sampled!
Sample Number)

Organic Traffic Report Number;

8/31/93
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APPENDIX C.2

SOURCE AREA REINJECTION RATE CALCULATION
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APPENDIX C.3

WHPA MODEL CALCULATIONS



COM CLIENT .
PROJECT.

DETAIL .

JOB NO.
DATE CHECKED

CHECKED

PAGE.<**. sola-
COMPUTED BY

H\

O "" S <*'tff*. if el

k--

J.

~ 3. «

f

a<A.;

*

0.26
' T*.

' f

/A/ '

ft v^aC i\J

, 6

h
i*«i

~A<\Ai£ of AftkiefJ" (c/fa'fes)
«/

-270 i

*.*
ff

#\tl\a

Sec-
38$o f

+<

thf



COM CLIENT .
PROJECT _£ac

DETAIL

JOB NO.
DATE CHECKED _JL
CHECKED BY

PAGE.
DATE.

COMPUTED BY .

fo ,?*>** 3$ fees

J+s

,2>5 - ,3 = >22 fê
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Rockford FS - Area 4

FT AND DA SYSTEM OF UNITS IS USED
REGIONAL FLOW, PORE VELOCITY = 0.11 FT/DAY
ORIENTATION OF REGIONAL FLOW = 160.00 DEGREES
THICKNESS OF THE AQUIFER = 33.00 FEET
POROSITY = 25.00 PERCENT
PERIOD STUDIED = 365.00 DAYS
INITIAL AQUIFER CONCENTRATION = O.OOOE-01
DEFAULT INJECTION CONCENTRATION = O.OOOE-01
STREAMLINE STEP LENGTH = 1.10 FEET
ADSORPTION CAPACITY OF ROCK = 00.00 PERCENT

NUMBER OF INJECTION WELLS = 0
NUMBER OF PUMPING WELLS =4

1 4 PRODUCTION WELLS
WELL NAME X Y FLOW-RATE RADIUS INDICATOR

FEET FEET FT3/DAY FEET

0.00 100.00 962.50 2.50E-01 0
0.00 130.00 962.50 2.50E-01 0
0.00 160.00 962.50 2.50E-01 0
0.00 190.00 962.50 2.50E-01 0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++ 366.3 DAYS 0.0
2 +++NONE+++ 365.9 DAYS 18.0
3 +++NONE+++ 365.1 DAYS 36.0
4 +++NONE+-H- 366.3 DAYS 54.0
5 +++NONE+++ 366.6 DAYS 72.0
6 +++NONE+++ 366.1 DAYS 90.0
7 +-H-NONE+-H- 365.8 DAYS 108.0
8 -H-i-NONE-HH- 365.4 DAYS 126.0
9 +++NONE+++ 366.2 DAYS 144.0
10 +++NONE+++ 365.7 DAYS 162.0
11 +++NONE+++ 367.3 DAYS 180.0
12 +++NONE+++ 368.1 DAYS 198.0
13 +++NONE+++ 365.1 DAYS 216.0
14 -HH-NONE-i-H- 367.8 DAYS 234.0



15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 -HH-NONE+-H-
20 +++NONE+++

367.0 DAYS
365.7 DAYS
367.1 DAYS
365.2 DAYS
365.9 DAYS
366.3 DAYS

252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 -m-NONE-m-
14 +++NONE+++
15 -H-+NONE-I-H-
16 +++NONE+++
17 +++NONE+++
18 -i-H-NONE-HH-
19 +++NONE+++
20 -H-t-NONE-HH-

366.0 DAYS
367.4 DAYS
365.3 DAYS
365.1 DAYS
366.5 DAYS
367.6 DAYS
367.8 DAYS
366.7 DAYS
366.0 DAYS
366.4 DAYS
368.3 DAYS
368.3 DAYS
366.8 DAYS
367.2 DAYS
366.1 DAYS
365.0 DAYS
367.1 DAYS
366.0 DAYS
366.7 DAYS
366.7 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +-H-NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++

366.7 DAYS
366.6 DAYS
365.8 DAYS
367.0 DAYS
367.3 DAYS
366.9 DAYS
366.0 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0



J

8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 4-H-NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

368.1 DAYS 126.0
366.3 DAYS 144.0
365.4 DAYS 162.0
365.4 DAYS 180.0
366.5 DAYS 198.0
368.6 DAYS 216.0
367.1 DAYS 234.0
365.9 DAYS 252.0
367.3 DAYS 270.0
365.2 DAYS 288.0
365.6 DAYS 306.0
367.7 DAYS 324.0
366.2 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +-H-NONE+++
3 +++NONE+++
4 +++NONE+-H-
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 -HH-NONE-i-H-
14 +++NONE+++
15 +++NONE+++
16 +++NONE-HH-
17 +++NONE+++
18 -HH-NONE-i-H-
19 +++NONE+++
20 -HH-NONE-f-H-

367.8 DAYS
367.4 DAYS
366.7 DAYS
365.7 DAYS
367.6 DAYS
365.7 DAYS
366.7 DAYS
367.1 DAYS
366.6 DAYS
368.6 DAYS
365.5 DAYS
368.2 DAYS
368.9 DAYS
366.9 DAYS
369.0 DAYS
367.6 DAYS
367.5 DAYS
366.5 DAYS
367.5 DAYS
367.9 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0
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Southeast Rockford FS - Area 7

FT AND DA SYSTEM OF UNITS IS USED
REGIONAL FLOW, PORE VELOCITY = 0.11 FT/DAY
ORIENTATION OF REGIONAL FLOW = 153.00 DEGREES
THICKNESS OF THE AQUIFER = 20.00 FEET
POROSITY = 25.00 PERCENT
PERIOD STUDIED = 3650.00 DAYS
INITIAL AQUIFER CONCENTRATION =O.OOOE-01
DEFAULT INJECTION CONCENTRATION = O.OOOE-01
STREAMLINE STEP LENGTH = 9.00 FEET
ADSORPTION CAPACITY OF ROCK = 00.00 PERCENT

NUMBER OF INJECTION WELLS = 0
NUMBER OF PUMPING WELLS = 8

1
WELL NAME

FEET

8 PRODUCTION WELLS
X Y FLOW-RATE
FEET FT3/DAY FEET

RADIUS INDICATOR

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-450.00
-600.00
-750.00
-900.00
-1050.00
-1200.00
-1350.00
-1500.00

1203.00
1203.00
1203.00
1203.00
1203.00
1203.00
1203.00
1203.00

2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01

0
0
0
0
0
0
0
0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 4++NONE+++

3657.8 DAYS 0.0
3652.0 DAYS 18.0
3685.2 DAYS 36.0
3677.9 DAYS 54.0
3668.7 DAYS 72.0
3656.7 DAYS 90.0
3683.2 DAYS 108.0
3663.2 DAYS 126.0
3680.5 DAYS 144.0
3691.5 DAYS 162.0



11 +++NONE+++ 3694.1 DAYS 180.0
12 +++NONE+++ 3687.2 DAYS 198.0
13 +++NONE+++ 3668.5 DAYS 216.0
14 +++NONE+++ 3683.2 DAYS 234.0
15 +++NONE+++ 3681.8 DAYS 252.0
16 +++NONE+++ 3678.4 DAYS 270.0
17 +++NQNE+++ 3672.9 DAYS 288.0
18 4-H-NONE+++ 3671.5 DAYS 306.0
19 +++NONE+++ 3668.2 DAYS 324.0
20 +++NONE+++ 3663.5 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +-H-NONE+-H-
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 -H-fNONE-m-
6 +++NONE+++
7 +++NONE+++
8 -H-fNONE-HH-
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 -HH-NONE+++
17 +++NONE+++
18 -HH-NONE-H-i-
19 +++NONE+++
20 -i-H-NONE-H-i-

3673.1 DAYS 0.0
3675.3 DAYS 18.0
3673.6 DAYS 36.0
3667.3 DAYS 54.0
3656.3 DAYS 72.0
3680.2 DAYS 90.0
3698.9 DAYS 108.0
3697.7 DAYS 126.0
3688.9 DAYS 144.0
3664.0 DAYS 162.0
3674.7 DAYS 180.0
3665.8 DAYS 198.0
3691.1 DAYS 216.0
3691.1 DAYS 234.0
3661.5 DAYS 252.0
3656.0 DAYS 270.0
3664.8 DAYS 288.0
3680.1 DAYS 306.0
3658.2 DAYS 324.0
3667.3 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 -m-NONE-m-

3676.1 DAYS 0.0
3663.1 DAYS 18.0
3678.3 DAYS 36.0



4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 -H-i-NONE-HH-
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE-H-I-
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

3655.5 DAYS 54.0
3661.3 DAYS 72.0
3669.1 DAYS 90.0
3653.9 DAYS 108.0
3683.9 DAYS 126.0
3689.4 DAYS 144.0
3666.9 DAYS 162.0
3678.9 DAYS 180.0
3664.4 DAYS 198.0
3685.2 DAYS 216.0
3679.1 DAYS 234.0
3706.8 DAYS 252.0
3658.4 DAYS 270.0
3654.1 DAYS 288.0
3656.8 DAYS 306.0
3656.4 DAYS 324.0
3652.0 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+-H-
9 +++NONE+++
10 +++NONE+++
11 -HH-NONE-I-H-
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 -H-+NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 -HH-NONE-HH-

3676.4 DAYS 0.0
3654.2 DAYS 18.0
3658.9 DAYS 36.0
3658.8 DAYS 54.0
3654.9 DAYS 72.0
3655.6 DAYS 90.0
3683.1 DAYS 108.0
3650.1 DAYS 126.0
3650.5 DAYS 144.0
3682.8 DAYS 162.0
3693.1 DAYS 180.0
3684.0 DAYS 198.0
3658.0 DAYS 216.0
3668.0 DAYS 234.0
3668.5 DAYS 252.0
3670.7 DAYS 270.0
3658.7 DAYS 288.0
3653.0 DAYS 306.0
3675.5 DAYS 324.0
3662.4 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL



il

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE-H-+
2 +++NONE+++
3 +++NONE+++
4 -H-+NONE-H-I-
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 -m-NONE-i-H-
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 -J-H-NONE+++
17 -H-fNONE-f-H-
18 +++NONE+++
19 +++NONE+++
20 4-H-NONE-H-i-

3671.5 DAYS 0.0
3672.6 DAYS 18.0
3669.1 DAYS 36.0
3661.2 DAYS 54.0
3680.9 DAYS 72.0
3675.6 DAYS 90.0
3687.5 DAYS 108.0
3668.4 DAYS 126.0
3683.3 DAYS 144.0
3682.5 DAYS 162.0
3668.2 DAYS 180.0
3686.3 DAYS 198.0
3650.5 DAYS 216.0
3691.2 DAYS 234.0
3650.5 DAYS 252.0
3672.4 DAYS 270.0
3654.5 DAYS 288.0
3672.4 DAYS 306.0
3655.6 DAYS 324.0
3665.8 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 -H-fNONE+++
5 -H-fNONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +4+NONE+++
11 +++NONE+++
12 -I-H-NONE+++
13 -m-NONE-i-H-
14 -t-H-NONE-HH-
15 +4+NONE+++
16 +++NONE+++

3660.9 DAYS 0.0
3652.8 DAYS 18.0
3672.0 DAYS 36.0
3655.4 DAYS 54.0
3666.9 DAYS 72.0
3653.8 DAYS 90.0
3663.2 DAYS 108.0
3675.4 DAYS 126.0
3682.4 DAYS 144.0
3680.0 DAYS 162.0
3669.2 DAYS 180.0
3651.4 DAYS 198.0
3665.5 DAYS 216.0
3674.6 DAYS 234.0
3653.2 DAYS 252.0
3674.9 DAYS 270.0



17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

3681.7 DAYS 288.0
3658.8 DAYS 306.0
3663.9 DAYS 324.0
3664.6 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 -m-NONE-m-
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE-HH-
19 +-H-NONE+++
20 +++NONE+-H-

3670.9 DAYS 0.0
3650.2 DAYS 18.0
3658.6 DAYS 36.0
3663.1 DAYS 54.0
3664.1 DAYS 72.0
3671.2 DAYS 90.0
3682.9 DAYS 108.0
3671.3 DAYS 126.0
3657.2 DAYS 144.0
3673.5 DAYS 162.0
3683.7 DAYS 180.0
3652.2 DAYS 198.0
3652.5 DAYS 216.0
3685.3 DAYS 234.0
3652.3 DAYS 252.0
3653.3 DAYS 270.0
3682.1 DAYS 288.0
3677.1 DAYS 306.0
3668.1 DAYS 324.0
3655.0 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +-H-NONE+++
2 +++NONE+++
3 +++NONE+++
4 +-H-NONE+-H-
5 -HH-NONE-i-H-
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++

3657.3 DAYS 0.0
3653.3 DAYS 18.0
3681.2 DAYS 36.0
3672.2 DAYS 54.0
3660.5 DAYS 72.0
3653.1 DAYS 90.0
3661.4 DAYS 108.0
3674.7 DAYS 126.0
3683.5 DAYS 144.0



10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE-I-H-
16 -H-+NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

3650.7 DAYS 162.0
3684.3 DAYS 180.0
3677.2 DAYS 198.0
3665.7 DAYS 216.0
3685.4 DAYS 234.0
3665.6 DAYS 252.0
3677.5 DAYS 270.0
3650.9 DAYS 288.0
3656.4 DAYS 306.0
3659.0 DAYS 324.0
3659.2 DAYS 342.0
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RockfordFS-Area 9/10

FT AND DA SYSTEM OF UNITS IS USED
REGIONAL FLOW, PORE VELOCITY = 0.02 FT/DAY
ORIENTATION OF REGIONAL FLOW = 200.00 DEGREES
THICKNESS OF THE AQUIFER = 101.00 FEET
POROSITY = 25.00 PERCENT
PERIOD STUDIED = 365.00 DAYS
INITIAL AQUIFER CONCENTRATION = O.OOOE-01
DEFAULT INJECTION CONCENTRATION = O.OOOE-01
STREAMLINE STEP LENGTH = 5.70 FEET
ADSORPTION CAPACITY OF ROCK = 00.00 PERCENT

NUMBER OF INJECTION WELLS = 0
NUMBER OF PUMPING WELLS =50

1
WELL NAME

FEET

50 PRODUCTION WELLS
X Y FLOW-RATE
FEET FT3/DAY FEET

RADIUS INDICATOR

0.00
20.00
40.00
60.00
80.00
100.00
120.00
140.00
160.00
180.00
200.00
220.00
240.00
260.00
280.00
300.00
320.00
340.00
360.00
380.00
400.00
420.00
440.00
460.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50

2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0



480.00
500.00
520.00
540.00
560.00
580.00
600.00
620.00
640.00
660.00
680.00
700.00
720.00
740.00
760.00
780.00
800.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

30.00
50.00
70.00
90.00
110.00
130.00
150.00
170.00
190.00

192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50
192.50

2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 -HH-NONE+-H-
5 +++NONE-HH-
6 +-H-NONE+++
7 -HH-NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +-H-NONE+++
13 +++NONE+++

389.2 DAYS
389.4 DAYS
384.4 DAYS
387.6 DAYS
374.5 DAYS
368.3 DAYS
366.1 DAYS
366.1 DAYS
367.5 DAYS
369.4 DAYS
371.4 DAYS
373.0 DAYS
374.1 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0



14 +++NONE+++ 374.5 DAYS 234.0
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

374.3 DAYS
373.5 DAYS
372.6 DAYS
372.0 DAYS
372.7 DAYS
376.8 DAYS

252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 -HH-NONE-m-
12 +++NONE+++
13 -HH-NONE+++
14 +++NONE+++
15 +++NONE+++
16 -m-NONE-i-H-
17 +++NONE+++
18 -HH-NONE-m-
19 4-H-NONE+-H-
20 -m-NONE-H-f

380.6 DAYS
368.6 DAYS
381.6 DAYS
382.3 DAYS
368.7 DAYS
371.2 DAYS
383.6 DAYS
377.1 DAYS
366.8 DAYS
390.8 DAYS
387.8 DAYS
387.7 DAYS
389.1 DAYS
390.9 DAYS
392.8 DAYS
394.5 DAYS
366.1 DAYS
368.4 DAYS
372.7 DAYS
382.3 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 -H-fNONE+++
5 +++NONE+++
6 +++NONE+++

377.4 DAYS
378.1 DAYS
367.9 DAYS
430.9 DAYS
426.3 DAYS
383.2 DAYS

0.0
18.0
36.0
54.0
72.0
90.0



7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

365.3 DAYS
366.0 DAYS
367.8 DAYS
385.3 DAYS
372.3 DAYS
368.0 DAYS
367.3 DAYS
368.4 DAYS
370.5 DAYS
373.0 DAYS
376.0 DAYS
380.0 DAYS
386.5 DAYS
371.6 DAYS

108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 -HH-NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +-H-NONE+++
10 +++NONE+++
11 -HH-NONE-m-
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 -HH-NONE+-H-
18 +++NONE+++
19 ++4-NONE+++
20 +++NONE+++

383.1 DAYS
377.9 DAYS
411.1 DAYS
392.1 DAYS
390.4 DAYS
398.0 DAYS
411.2 DAYS
426.5 DAYS
440.0 DAYS
372.2 DAYS
367.8 DAYS
386.9 DAYS
383.8 DAYS
383.6 DAYS
385.1 DAYS
387.6 DAYS
391.0 DAYS
367.1 DAYS
375.0 DAYS
390.5 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES



1 +++NONE+++
2 +++NONE+++
3 -H-+NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +-H-NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 -HH-NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

378.3 DAYS
390.1 DAYS
402.3 DAYS
385.9 DAYS
381.8 DAYS
384.6 DAYS
391.9 DAYS
403.0 DAYS
418.4 DAYS
400.7 DAYS
378.2 DAYS
378.5 DAYS
372.9 DAYS
371.3 DAYS
371.8 DAYS
373.8 DAYS
377.1 DAYS
382.2 DAYS
390.8 DAYS
379.0 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 -f-H-NONE-HH-
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 -H-+NONE-H-+
18 -HH-NONE+++
19 +++NONE+++

391.8 DAYS
382.3 DAYS
366.2 DAYS
394.2 DAYS
389.6 DAYS
390.7 DAYS
395.9 DAYS
404.9 DAYS
372.3 DAYS
400.2 DAYS
372.1 DAYS
368.0 DAYS
389.0 DAYS
386.1 DAYS
385.9 DAYS
387.5 DAYS
390.6 DAYS
366.6 DAYS
375.6 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0



20 +++NONE+++ 392.9 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +-H-NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+-H-
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE-HH-
18 -I-H-NONE+++
19 +++NONE+++
20 +++NONE+++

375.1 DAYS
395.2 DAYS
383.0 DAYS
369.5 DAYS
404.9 DAYS
405.3 DAYS
368.2 DAYS
375.6 DAYS
388.2 DAYS
377.2 DAYS
390.8 DAYS
383.2 DAYS
373.8 DAYS
369.7 DAYS
368.7 DAYS
369.8 DAYS
372.6 DAYS
377.7 DAYS
386.9 DAYS
375.2 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 -H-+NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++

377.3 DAYS
375.4 DAYS
365.5 DAYS
390.9 DAYS
386.1 DAYS
385.8 DAYS
389.1 DAYS
395.9 DAYS
368.9 DAYS
376.1 DAYS
378.8 DAYS
366.9 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0



i

13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

STREAMLJNES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

385.4 DAYS
380.4 DAYS
378.8 DAYS
379.5 DAYS
382.1 DAYS
387.2 DAYS
366.5 DAYS
384.2 DAYS

216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE-H-+
11 +++NONE+++
12 4-H-NONE-m-
13 -HH-NONE-HH-
14 -HH-NONE-H-t-
15 -i-H-NONE-t-H-
16 +++NONE+++
17 -HH-NONE-i-H-
18 +++NONE+++
19 -HH-NONE-i-H-
20 +++NONE-m-

385.8 DAYS
397.1 DAYS
389.2 DAYS
377.6 DAYS
372.9 DAYS
372.3 DAYS
375.0 DAYS
381.4 DAYS
393.0 DAYS
399.5 DAYS
379.8 DAYS
377.7 DAYS
365.2 DAYS
389.6 DAYS
387.4 DAYS
387.8 DAYS
390.1 DAYS
395.1 DAYS
373.9 DAYS
391.5 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 -H-+NONE+++

393.2 DAYS
385.3 DAYS
378.7 DAYS
367.7 DAYS
398.8 DAYS

0.0
18.0
36.0
54.0
72.0



6 4-H-NONE+-H-
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 -HH-NONE-H-+
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

398.3 DAYS
400.9 DAYS
370.9 DAYS
382.3 DAYS
388.3 DAYS
393.0 DAYS
386.8 DAYS
373.2 DAYS
366.5 DAYS
394.7 DAYS
394.7 DAYS
365.9 DAYS
370.7 DAYS
379.9 DAYS
366.9 DAYS

90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +-H-NONE-HH-
9 +++NONE+-H-
10 +++NONE+++
11 +++NONE-I-H-
12 -HH-NONE-HH-
13 -m-NONE-i-H-
14 +++NONE+-H-
15 +++NONE-H-+
16 +++NONE+++
17 -HH-NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

386.1 DAYS
376.0 DAYS
370.4 DAYS
394.9 DAYS
390.5 DAYS
389.8 DAYS
392.3 DAYS
398.2 DAYS
374.3 DAYS
380.1 DAYS
374.9 DAYS
394.7 DAYS
379.9 DAYS
372.6 DAYS
369.5 DAYS
369.1 DAYS
371.0 DAYS
375.7 DAYS
384.8 DAYS
371.1 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA



STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+-H-
8 +++NONE+++
9 +++NONE+++
10 4++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

371.4 DAYS
368.4 DAYS
397.9 DAYS
388.1 DAYS
383.8 DAYS
383.1 DAYS
385.5 DAYS
391.3 DAYS
368.1 DAYS
373.9 DAYS
394.3 DAYS
370.6 DAYS
385.5 DAYS
377.6 DAYS
374.2 DAYS
373.5 DAYS
375.2 DAYS
379.8 DAYS
388.6 DAYS
374.4 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE-H-+
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++

377.5 DAYS
395.5 DAYS
391.8 DAYS
382.4 DAYS
378.3 DAYS
377.7 DAYS
380.0 DAYS
385.8 DAYS
397.1 DAYS
369.0 DAYS
374.2 DAYS
376.0 DAYS
390.2 DAYS
381.8 DAYS
378.0 DAYS
377.1 DAYS
378.6 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0



18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

382.9 DAYS
391.6 DAYS
376.8 DAYS

306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE-H-+
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 -m-NONE-HH-
19 +++NONE+++
20 +++NONE-H-I-

383.9 DAYS 0.0
389.6 DAYS 18.0
386.6 DAYS 36.0
377.6 DAYS 54.0
373.7 DAYS 72.0
373.1 DAYS 90.0
375.4 DAYS 108.0
381.2 DAYS 126.0
392.6 DAYS 144.0
365.1 DAYS 162.0
383.4 DAYS 180.0
380.7 DAYS 198.0
394.1 DAYS 216.0
385.1 DAYS 234.0
381.0 DAYS 252.0
379.9 DAYS 270.0
381.2 DAYS 288.0
385.4 DAYS 306.0
393.8 DAYS 324.0
378.5 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +4+NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++

367.2 DAYS
384.3 DAYS
381.9 DAYS
373.4 DAYS
369.6 DAYS
369.1 DAYS
371.4 DAYS
377.2 DAYS
388.7 DAYS
395.0 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0



"1

11 +++NONE+++ 392.7 DAYS 180.0
12 +++NONE+++ 369.1 DAYS 198.0
13 -HH-NONE-HH- 365.5 DAYS 216.0
14 +++NONE+++ 387.8 DAYS 234.0
15 +++NONE+++ 383.3 DAYS 252.0
16 +++NONE+++ 382.0 DAYS 270.0
17 +++NONE+++ 383.1 DAYS 288.0
18 +++NONE+++ 387.1 DAYS 306.0
19 +++NONE+++ 395.4 DAYS 324.0
20 -H-i-NONE-H-i- 379.5 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +-H-NONE+++
3 +++NONE+++
4 +++NONE+++
5 -H-+NONE+++
6 +++NONE+++
7 +++NONE+-H-
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE-I-H-
13 +++NONE+++
14 -HH-NONE-i-H-
15 -i-H-NONE-i-H-
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 4-H-NONE-m-
20 -H-i-NONE-H-f

374.4 DAYS
394.3 DAYS
377.8 DAYS
369.5 DAYS
365.9 DAYS
365.5 DAYS
367.8 DAYS
373.7 DAYS
385.4 DAYS
392.0 DAYS
376.4 DAYS
372.2 DAYS
367.9 DAYS
389.8 DAYS
385.0 DAYS
383.5 DAYS
384.5 DAYS
388.3 DAYS
396.3 DAYS
379.9 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF
STREAMLINE

WELL TIME OF ANGLE BETA
REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE-HH-

386.6 DAYS
389.7 DAYS
373.9 DAYS

0.0
18.0
36.0



4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE-I-H-
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

366.0 DAYS
395.1 DAYS
394.8 DAYS
397.3 DAYS
370.6 DAYS
382.4 DAYS
389.4 DAYS
386.0 DAYS
374.9 DAYS
369.7 DAYS
391.2 DAYS
386.2 DAYS
384.5 DAYS
385.3 DAYS
388.9 DAYS
396.6 DAYS
379.8 DAYS

54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 -H-+NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 -H-fNONE-HH-
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 -HH-NONE+++
19 +++NONE-I-H-
20 +++NONE+++

394.3 DAYS
385.4 DAYS
370.2 DAYS
394.9 DAYS
391.7 DAYS
391.5 DAYS
394.0 DAYS
367.6 DAYS
379.6 DAYS
387.1 DAYS
365.5 DAYS
377.0 DAYS
371.0 DAYS
392.1 DAYS
386.9 DAYS
384.9 DAYS
385.6 DAYS
389.0 DAYS
396.5 DAYS
379.3 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL



NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 -H-+NONE-I-H-
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 -HH-NONE-HH-
12 -H-i-NONE-H-i-
13 -HH-NONE-i-H-
14 -H-fNONE-m-
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

379.6 DAYS
381.2 DAYS
366.6 DAYS
391.3 DAYS
388.3 DAYS
388.2 DAYS
390.8 DAYS
396.9 DAYS
377.0 DAYS
385.0 DAYS
380.6 DAYS
378.7 DAYS
371.8 DAYS
392.5 DAYS
387.0 DAYS
384.9 DAYS
385.4 DAYS
388.6 DAYS
395.8 DAYS
378.3 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+-H-
4 +++NONE+-H-
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+-H-
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++

371.7 DAYS
377.2 DAYS
394.7 DAYS
387.9 DAYS
385.1 DAYS
385.1 DAYS
387.8 DAYS
393.9 DAYS
374.5 DAYS
383.1 DAYS
371.2 DAYS
380.1 DAYS
372.3 DAYS
392.5 DAYS
386.8 DAYS
384.5 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0



17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

384.8 DAYS
387.9 DAYS
394.8 DAYS
376.9 DAYS

288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 -HH-NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +-H-NONE+-H-
10 +-H-NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +4+NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

381.2 DAYS
373.2 DAYS
391.0 DAYS
384.5 DAYS
381.8 DAYS
381.9 DAYS
384.7 DAYS
391.0 DAYS
372.0 DAYS
381.3 DAYS
371.5 DAYS
381.0 DAYS
372.3 DAYS
392.0 DAYS
386.1 DAYS
383.7 DAYS
383.8 DAYS
386.7 DAYS
393.3 DAYS
375.1 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 4-H-NONE+++
2 +++NONE-H-+
3 -HH-NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++

369.6 DAYS
369.1 DAYS
387.2 DAYS
381.0 DAYS
378.5 DAYS
378.8 DAYS
381.6 DAYS
388.0 DAYS
369.5 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0



10 +++NONE+++ 379.5 DAYS 162.0
11 +++NONE+++ 385.4 DAYS 180.0
12 +++NONE+++ 381.7 DAYS 198.0
13 -HH-NONE+++ 372.0 DAYS 216.0
14 +++NONE+++ 391.2 DAYS 234.0
15 +++NONE+++ 385.1 DAYS 252.0
16 +++NONE+++ 382.4 DAYS 270.0
17 +++NONE+++ 382.4 DAYS 288.0
18 +++NONE+++ 385.1 DAYS 306.0
19 +++NONE+++ 391.4 DAYS 324.0
20 +++NONE+++ 372.9 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+-H-
3 +++NONE+++
4 +++NONE+++
5 +++NONE+-H-
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE-HH-
13 +4+NONE+++
14 -i-H-NONE-H-l-
15 +-H-NONE+++
16 -m-NONE-m-
17 +++NONE+++
18 -HH-NONE+++
19 -f-H-NONE-HH-
20 +++NONE+++

380.7 DAYS
365.1 DAYS
383.4 DAYS
377.5 DAYS
375.2 DAYS
375.5 DAYS
378.5 DAYS
385.0 DAYS
366.9 DAYS
377.8 DAYS
390.7 DAYS
382.1 DAYS
371.2 DAYS
389.9 DAYS
383.6 DAYS
380.8 DAYS
380.6 DAYS
383.1 DAYS
389.2 DAYS
370.4 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++ 387.3 DAYS 0.0
2 -H-fNONE-m- 391.3 DAYS 18.0



3 -HH-NONE-H-f
4 +++NONE+++
5 +-H-NONE+++
6 +++NONE+++
7 +++NONE+++
8 -H-+NONE+++
9 +++NONE+++
10 +++NONE+++
11 -H-fNONE-HH-
12 +++NONE+++
13 4-H-NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 4-H-NONE+++
18 -f-H-NONE-HH-
19 +++NONE+++
20 +++NONE+++

379.5 DAYS
373.9 DAYS
371.7 DAYS
372.2 DAYS
375.3 DAYS
381.8 DAYS
395.0 DAYS
376.1 DAYS
376.3 DAYS
382.1 DAYS
370.1 DAYS
388.3 DAYS
381.8 DAYS
378.9 DAYS
378.5 DAYS
380.7 DAYS
386.5 DAYS
367.5 DAYS

36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF . ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+-H-
4 +++NONE+++
5 -HH-NONE-H-+
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +-H-NONE+++
11 +++NONE+++
12 -m-NONE-HH-
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 -H-fNONE-H-f
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 -m-NONE-HH-

376.3 DAYS
386.7 DAYS
375.4 DAYS
370.1 DAYS
368.2 DAYS
368.8 DAYS
371.9 DAYS
378.6 DAYS
391.9 DAYS
374.3 DAYS
365.4 DAYS
381.9 DAYS
368.7 DAYS
386.3 DAYS
379.6 DAYS
376.5 DAYS
376.0 DAYS
378.0 DAYS
383.5 DAYS
395.1 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0



STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +4+NONE+++
7 +-H-NONE-H-+
8 +++NONE+++
9 +++NONE+-H-
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+-H-
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 -HH-NONE+++
19 +-H-NONE+++
20 +++NONE4-H-

366.8 DAYS
382.0 DAYS
371.2 DAYS
366.2 DAYS
394.6 DAYS
365.2 DAYS
368.4 DAYS
375.1 DAYS
388.7 DAYS
388.7 DAYS
391.6 DAYS
381.4 DAYS
366.8 DAYS
383.9 DAYS
377.0 DAYS
373.8 DAYS
373.1 DAYS
374.9 DAYS
380.0 DAYS
391.3 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++

384.1 DAYS
377.1 DAYS
366.7 DAYS
391.8 DAYS
390.4 DAYS
391.3 DAYS
394.7 DAYS
371.5 DAYS
385.3 DAYS
386.6 DAYS
385.0 DAYS
380.7 DAYS
395.3 DAYS
381.0 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0



15 -HH-NONE+++
16 -f++NONE+++
17 -m-NONE-m-
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

374.0 DAYS
370.6 DAYS
369.8 DAYS
371.4 DAYS
376.2 DAYS
386.9 DAYS

252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE-HH-
19 +++NONE+++
20 +-H-NONE+-H-

380.5 DAYS
371.9 DAYS
391.4 DAYS
387.1 DAYS
385.9 DAYS
387.0 DAYS
390.4 DAYS
367.7 DAYS
381.6 DAYS
384.3 DAYS
387.6 DAYS
366.0 DAYS
392.4 DAYS
377.8 DAYS
370.6 DAYS
367.1 DAYS
366.1 DAYS
367.4 DAYS
371.9 DAYS
382.2 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE-H-+ 372.3 DAYS 0.0
2 +++NONE+++ 366.4 DAYS 18.0
3 +++NONE+++ 386.0 DAYS 36.0
4 +++NONE+++ 382.1 DAYS 54.0
5 +++NONE+++ 381.1 DAYS 72.0
6 +++NONE+++ 382.3 DAYS 90.0
7 +++NONE+++ 385.9 DAYS 108.0



8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE-HH-
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+-H-
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

392.9 DAYS
377.6 DAYS
381.8 DAYS
390.4 DAYS
394.6 DAYS
388.9 DAYS
374.1 DAYS
366.8 DAYS
393.4 DAYS
392.1 DAYS
393.1 DAYS
367.2 DAYS
377.0 DAYS

126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL DM DEGREES

1 +++NONE+++
2 +++NONE+++
3 +-H-NONE+++
4 +++NONE+++
5 +++NONE-H-+
6 +++NONE+++
7 -H-fNONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 -HH-NONE-HH-
17 -H-t-NONE-m-
18 -HH-NONE-m-
19 +++NONE+++
20 +-H-NONE+-H-

391.9 DAYS
389.0 DAYS
380.3 DAYS
376.7 DAYS
375.9 DAYS
377.3 DAYS
381.0 DAYS
388.1 DAYS
373.4 DAYS
379.1 DAYS
369.9 DAYS
392.6 DAYS
385.0 DAYS
369.9 DAYS
392.4 DAYS
388.5 DAYS
387.1 DAYS
387.8 DAYS
391.5 DAYS
371.2 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES



1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

383.0 DAYS 0.0
382.3 DAYS 18.0
374.2 DAYS 36.0
370.9 DAYS 54.0
370.4 DAYS 72.0
371.9 DAYS 90.0
375.7 DAYS 108.0
382.9 DAYS 126.0
368.7 DAYS 144.0
375.9 DAYS 162.0
379.2 DAYS 180.0
390.2 DAYS 198.0
380.5 DAYS 216.0
365.2 DAYS 234.0
387.1 DAYS 252.0
383.2 DAYS 270.0
381.5 DAYS 288.0
382.0 DAYS 306.0
385.3 DAYS 324.0
393.8 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +-H-NONE+++
9 +++NONE-I-H-
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++

373.7 DAYS
375.0 DAYS
367.6 DAYS
392.7 DAYS
392.5 DAYS
366.1 DAYS
370.0 DAYS
377.2 DAYS
391.6 DAYS
372.2 DAYS
374.7 DAYS
387.1 DAYS
375.4 DAYS
388.9 DAYS
381.3 DAYS
377.2 DAYS
375.3 DAYS
375.5 DAYS
378.4 DAYS

0.0
18.0
36.0
54.0
72.0
90.0

108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0



20 +++NONE+++ 386.3 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+-H-
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 -m-NONE-i-H-
17 +++NONE+++
18 -i-H-NONE-i-H-
19 +++NONE+++
20 -f-H-NONE-H-f

390.6 DAYS
367.2 DAYS
387.7 DAYS
385.4 DAYS
385.5 DAYS
387.5 DAYS
391.6 DAYS
371.0 DAYS
385.4 DAYS
367.8 DAYS
385.4 DAYS
383.1 DAYS
369.5 DAYS
382.5 DAYS
374.7 DAYS
370.5 DAYS
368.4 DAYS
368.3 DAYS
370.7 DAYS
378.0 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF
STREAMLINE

WELL TIME OF ANGLE BETA
REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+4+

383.9 DAYS
385.1 DAYS
379.2 DAYS
377.3 DAYS
377.8 DAYS
380.0 DAYS
384.2 DAYS
391.5 DAYS
378.4 DAYS
389.3 DAYS
372.1 DAYS
378.0 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0



13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

390.6 DAYS
375.2 DAYS
367.4 DAYS
39 1.0 DAYS
388.6 DAYS
388.0 DAYS
389.7 DAYS
368.7 DAYS

216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

1 +++NONE+++
2 +++NONE+-H-
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 -H-+NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 -4-H-NONE-H-i-
13 -t-H-NONE-HH-
14 +++NONE+++
15 -HH-NONE-i-H-
16 +++NONE+++
17 -i-H-NONE-HH-
18 -m-NONE-i-H-
19 +++NONE+++
20 +++NONE+-H-

371.5 DAYS
374.9 DAYS
369.8 DAYS
368.5 DAYS
369.3 DAYS
371.8 DAYS
376.0 DAYS
383.3 DAYS
370.6 DAYS
382.1 DAYS
564.5 DAYS
371.3 DAYS
382.2 DAYS
366.9 DAYS
386.6 DAYS
382.0 DAYS
379.3 DAYS
378.3 DAYS
379.5 DAYS
384.9 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 -HH-NONE+-H-
4 +++NONE+++
5 +++NONE+++

382.7 DAYS
389.2 DAYS
385.3 DAYS
384.8 DAYS
386.2 DAYS

0.0
18.0
36.0
54.0
72.0



6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 -M-fNONE-m-
12 +++NONE+++
13 +++NONE-HH-
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 -m-NONE-m-
19 +++NONE+++
20 +++NONE+++

389.1 DAYS
367.0 DAYS
374.2 DAYS
388.0 DAYS
373.2 DAYS
1303.5 DAYS
388.6 DAYS
372.5 DAYS
384.4 DAYS
376.6 DAYS
371.9 DAYS
368.9 DAYS
367.4 DAYS
367.9 DAYS
372.4 DAYS

90.0
108.0
126.0
144.0
162.0
180.0

198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +-H-NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+-H-
15 4++NONE+++
16 +++NONE+++
17 4++NONE+++
18 +++NONE+++
19 +++NONE+++
20 -i-H-NONE-i-H-

386.1 DAYS
376.2 DAYS
373.4 DAYS
373.6 DAYS
375.5 DAYS
378.6 DAYS
383.2 DAYS
390.2 DAYS
377.3 DAYS
387.0 DAYS
380.3 DAYS
375.9 DAYS
387.4 DAYS
373.0 DAYS
365.4 DAYS
387.1 DAYS
383.7 DAYS
381.5 DAYS
381.0 DAYS
383.9 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA



STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +-H-NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+-H-
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE-I-H-

375.1 DAYS
389.0 DAYS
387.8 DAYS
389.1 DAYS
391.5 DAYS
368.2 DAYS
372.5 DAYS
379.1 DAYS
365.4 DAYS
372.0 DAYS
383.0 DAYS
384.4 DAYS
373.9 DAYS
386.9 DAYS
379.8 DAYS
375.0 DAYS
371.3 DAYS
368.6 DAYS
367.3 DAYS
368.7 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 -HH-NONE+-H-
4 +++NONE+++
5 +++NONE+++
6 -HH-NONE+++
7 +++NONE+++
8 +++NONE+++
9 -H-+NONE+++
10 +4+NONE+++
11 -m-NONE-m-
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++

383.2 DAYS
381.4 DAYS
381.2 DAYS
382.8 DAYS
385.1 DAYS
387.9 DAYS
391.5 DAYS
369.6 DAYS
380.0 DAYS
379.9 DAYS
385.8 DAYS
389.4 DAYS
386.8 DAYS
375.5 DAYS
369.5 DAYS
365.3 DAYS
390.0 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0



18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

387.3 DAYS
385.4 DAYS
385.4 DAYS

306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +-H-NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +-H-NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +4+NONE-HH-
18 -H-i-NONE-i-H-
19 +++NONE+++
20 -i-H-NONE-i-H-

382.9 DAYS
388.4 DAYS
388.4 DAYS
389.2 DAYS
390.3 DAYS
391.5 DAYS
393.4 DAYS
367.7 DAYS
375.2 DAYS
365.5 DAYS
379.7 DAYS
371.5 DAYS
379.9 DAYS
371.8 DAYS
367.8 DAYS
365.4 DAYS
393.5 DAYS
392.1 DAYS
391.0 DAYS
390.8 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +-H-NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++

389.7 DAYS
389.2 DAYS
388.2 DAYS
386.9 DAYS
385.4 DAYS
383.9 DAYS
383.0 DAYS
383.4 DAYS
386.6 DAYS
394.7 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0



11 -m-NONE-t-H- 378.2 DAYS 180.0
12 +++NONE+++ 367.4 DAYS 198.0
13 +++NONE+++ 389.4 DAYS 216.0
14 +++NONE+++ 385.9 DAYS 234.0
15 +++NONE+++ 385.2 DAYS 252.0
16 +++NONE+++ 385.9 DAYS 270.0
17 +++NONE+++ 387.0 DAYS 288.0
18 +++NONE+++ 388.2 DAYS 306.0
19 +++NONE+++ 389.1 DAYS 324.0
20 +++NONE+++ 389.6 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE-HH-
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE-H-+
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 -HH-NONE+++
18 -HH-NONE-HH-
19 +++NONE+++
20 -HH-NONE-i-H-

376.8 DAYS
391.4 DAYS
372.3 DAYS
370.8 DAYS
381.3 DAYS
366.0 DAYS
387.2 DAYS
384.6 DAYS
384.2 DAYS
384.6 DAYS
385.2 DAYS
385.5 DAYS
385.5 DAYS
385.6 DAYS
386.1 DAYS
388.2 DAYS
393.1 DAYS
374.7 DAYS
366.6 DAYS
389.7 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF
STREAMLINE

WELL TIME OF ANGLE BETA
REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 -H-+NONE+++
3 +++NONE+++

432.8 DAYS
399.7 DAYS
380.8 DAYS

0.0
18.0
36.0



4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 -H-+NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

380.8 DAYS
366.6 DAYS
366.5 DAYS
387.2 DAYS
384.0 DAYS
382.9 DAYS
382.7 DAYS
382.7 DAYS
382.7 DAYS
382.8 DAYS
383.6 DAYS
386.4 DAYS
365.4 DAYS
366.9 DAYS
370.3 DAYS
378.9 DAYS
443.5 DAYS

54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 -H-fNONE-HH-
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 -m-NONE-m-
10 +++NONE+++
11 +++NONE+++
12 -J-H-NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 -HH-NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

391.8 DAYS
374.7 DAYS
374.1 DAYS
385.0 DAYS
367.9 DAYS
368.3 DAYS
389.2 DAYS
386.1 DAYS
385.0 DAYS
384.7 DAYS
384.7 DAYS
384.9 DAYS
385.5 DAYS
387.4 DAYS
392.4 DAYS
376.8 DAYS
390.9 DAYS
367.7 DAYS
408.8 DAYS
373.5 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL



NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+-H-
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+-H-
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE-HH-

391.6 DAYS
378.9 DAYS
375.5 DAYS
386.9 DAYS
383.0 DAYS
369.3 DAYS
390.9 DAYS
388.2 DAYS
387.4 DAYS
387.3 DAYS
387.6 DAYS
388.1 DAYS
389.3 DAYS
392.1 DAYS
371.1 DAYS
388.9 DAYS
377.1 DAYS
411.3 DAYS
375.1 DAYS
374.6 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+-H-
2 -m-NONE+++
3 +++NONE+-H-
4 +++NONE+++
5 +++NONE-H-+
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 -m-NONE-m-
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++

396.7 DAYS
385.8 DAYS
380.9 DAYS
387.2 DAYS
382.9 DAYS
369.0 DAYS
391.7 DAYS
389.7 DAYS
389.3 DAYS
389.7 DAYS
390.3 DAYS
391.2 DAYS
392.8 DAYS
368.0 DAYS
377.0 DAYS
373.5 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0



i

17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

378.7 DAYS
376.3 DAYS
380.3 DAYS
382.0 DAYS

288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +-H-NONE+++
2 +++NONE+-H-
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 -H-fNONE-t-H-
9 +++NONE-H-+
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 4-H-NONE+++
14 -i-H-NONE-l-H-
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 -m-NONE-m-
19 +-H-NONE-I-H-
20 +++NONE+++

371.3 DAYS
388.9 DAYS
382.6 DAYS
383.1 DAYS
370.2 DAYS
367.7 DAYS
392.3 DAYS
391.2 DAYS
391.4 DAYS
392.1 DAYS
393.0 DAYS
394.1 DAYS
367.0 DAYS
371.3 DAYS
381.7 DAYS
384.3 DAYS
370.0 DAYS
391.5 DAYS
383.5 DAYS
386.5 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++

377.7 DAYS
368.8 DAYS
390.3 DAYS
388.1 DAYS
370.1 DAYS
368.3 DAYS
365.6 DAYS
365.3 DAYS
365.8 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0



10 +++NONE+++
11 +++NONE+++
12 -H-+NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 -HH-NONE-i-H-
17 +++NONE+++
18 +++NONE+++
19 +-H-NONE+-H-
20 +++NONE+++

366.7 DAYS
367.5 DAYS
368.6 DAYS
370.5 DAYS
374.8 DAYS
385.8 DAYS
365.4 DAYS
525.8 DAYS
378.2 DAYS
382.7 DAYS
390.0 DAYS

162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 -i-H-NONE-i-H-
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+4+
15 +++NONE+++
16 H-M-NONE-HH-
17 +4+NONE+++
18 -m-NONE-m-
19 -i-H-NONE-i-H-
20 +++NONE+++

379.4 DAYS
374.0 DAYS
370.0 DAYS
368.2 DAYS
376.7 DAYS
379.0 DAYS
377.8 DAYS
377.9 DAYS
378.1 DAYS
378.3 DAYS
378.2 DAYS
378.3 DAYS
379.2 DAYS
382.6 DAYS
392.6 DAYS
366.6 DAYS
372.2 DAYS
370.0 DAYS
370.0 DAYS
386.9 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+-H-

386.0 DAYS
385.2 DAYS

0.0
18.0



3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 -f-H-NONE-m-
15 -H+NONE+++
16 -HH-NOlNfE-HH-
17 +++NONE-H-I-
18 +++NONE+++
19 -H-fNONE-i-H-
20 +++NONE+++

384.9 DAYS
384.6 DAYS
384.2 DAYS
383.5 DAYS
382.3 DAYS
380.6 DAYS
378.5 DAYS
376.0 DAYS
373.5 DAYS
371.4 DAYS
370.2 DAYS
371.5 DAYS
378.1 DAYS
395.1 DAYS
393.5 DAYS
371.9 DAYS
392.8 DAYS
388.1 DAYS

36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0
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Rockford FS - Area 11

FT AND DA SYSTEM OF UNITS IS USED
REGIONAL FLOW, PORE VELOCITY = 0.08 FT/DAY
ORIENTATION OF REGIONAL FLOW = 157.00 DEGREES
THICKNESS OF THE AQUIFER = 101.00 FEET
POROSITY = 25.00 PERCENT
PERIOD STUDIED = 3650.00 DAYS
INITIAL AQUIFER CONCENTRATION =O.OOOE-01
DEFAULT INJECTION CONCENTRATION = O.OOOE-01
STREAMLINE STEP LENGTH = 0.40 FEET
ADSORPTION CAPACITY OF ROCK = 00.00 PERCENT

NUMBER OF INJECTION WELLS = 0
NUMBER OF PUMPING WELLS =9

1 9 PRODUCTION WELLS
WELL NAME X Y FLOW-RATE RADIUS INDICATOR

FEET FEET FT3/DAY FEET

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

150.00
170.00
190.00
210.00
230.00
250.00
270.00
290.00
310.00

855.50
855.50
855.50
855.50
855.50
855.50
855.50
855.50
855.50

2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01

0
0
0
0
0
0
0
0
0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE-I-H-
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++

3650.7 DAYS 0.0
3652.4 DAYS 18.0
3650.1 DAYS 36.0
3652.3 DAYS 54.0
3652.0 DAYS 72.0
3652.4 DAYS 90.0
3651.5 DAYS 108.0
3651.6 DAYS 126.0
3650.8 DAYS 144.0



10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+-H-
15 +++NONE+++
16 -H-+NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

3650.5 DAYS 162.0
3651.3 DAYS 180.0
3650.4 DAYS 198.0
3651.2 DAYS 216.0
3650.6 DAYS 234.0
3651.9 DAYS 252.0
3652.2 DAYS 270.0
3651.6 DAYS 288.0
3650.2 DAYS 306.0
3651.0 DAYS 324.0
3651.2 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 4-H-NONE+++
15 +++NONE+++
16 -H-f-NONE-HH-
17 +++NONE+++
18 +++NONE-HH-
19 -HH-NONE+++
20 -f++NONE+++

3652.5 DAYS 0.0
3650.6 DAYS 18.0
3650.1 DAYS 36.0
3650.7 DAYS 54.0
3651.5 DAYS 72.0
3650.4 DAYS 90.0
3650.7 DAYS 108.0
3652.5 DAYS 126.0
3650.7 DAYS 144.0
3652.8 DAYS 162.0
3650.2 DAYS 180.0
3652.3 DAYS 198.0
3650.1 DAYS 216.0
3652.5 DAYS 234.0
3652.7 DAYS 252.0
3652.1 DAYS 270.0
3652.7 DAYS 288.0
3650.6 DAYS 306.0
3652.6 DAYS 324.0
3650.3 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++ 3651.0 DAYS 0.0
2 +++NONE+++ 3651.5 DAYS 18.0



3 -H-+NONE+-H-
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 4++NONE+++
9 +++NONE+++
10 +++NONE+++
11 -HH-NONE-f-H-
12 4++NONE+++
13 +++NONE+++
14 -f-H-NONE-H-f
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

3650.3 DAYS 36.0
3650.0 DAYS 54.0
3652.7 DAYS 72.0
3650.9 DAYS 90.0
3650.8 DAYS 108.0
3651.9 DAYS 126.0
3653.1 DAYS 144.0
3652.7 DAYS 162.0
3651.3 DAYS 180.0
3652.2 DAYS 198.0
3652.3 DAYS 216.0
3651.3 DAYS 234.0
3651.5 DAYS 252.0
3650.5 DAYS 270.0
3652.6 DAYS 288.0
3651.5 DAYS 306.0
3651.1 DAYS 324.0
3651.9 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 4-H-NONE+++
3 +++NONE+++
4 -H-fNONE-m-
5 +++NONE+++
6 +++NONE+++
7 4++NONE+++
8 +++NONE-HH-
9 +++NONE+++
10 +-H-NONE+++
11 +++NONE+++
12 +++NONE-H+
13. +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

3650.0 DAYS 0.0
3652.9 DAYS 18.0
3651.0 DAYS 36.0
3652.9 DAYS 54.0
3651.9 DAYS 72.0
3652.5 DAYS 90.0
3650.4 DAYS 108.0
3651.7 DAYS 126.0
3653.4 DAYS 144.0
3650.5 DAYS 162.0
3650.8 DAYS 180.0
3651.1 DAYS 198.0
3651.4 DAYS 216.0
3651.3 DAYS 234.0
3653.0 DAYS 252.0
3652.5 DAYS 270.0
3652.2 DAYS 288.0
3651.3 DAYS 306.0
3650.8 DAYS 324.0
3651.3 DAYS 342.0



STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE-H-f
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +-H-NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 -HH-NONE+++
17 +++NONE+++
18 +-H-NONE+++
19 -f++NONE-HH-
20 -HH-NONE+++

3650.3 DAYS 0.0
3652.7 DAYS 18.0
3650.5 DAYS 36.0
3651.9 DAYS 54.0
3650.6 DAYS 72.0
3651.3 DAYS 90.0
3654.9 DAYS 108.0
3653.3 DAYS 126.0
3654.8 DAYS 144.0
3650.1 DAYS 162.0
3651.3 DAYS 180.0
3650.7 DAYS 198.0
3653.1 DAYS 216.0
3650.4 DAYS 234.0
3653.1 DAYS 252.0
3651.2 DAYS 270.0
3650.9 DAYS 288.0
3652.7 DAYS 306.0
3651.9 DAYS 324.0
3652.0 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +-H-NONE+++
4 -HH-NONE-HH-
5 +++NONE+++
6 -HH-NONE-m-
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 -H-+NONE-HH-
13 +++NONE+++
14 -HH-NONE+++

3651.4 DAYS 0.0
3651.0 DAYS 18.0
3651.8 DAYS 36.0
3650.7 DAYS 54.0
3650.0 DAYS 72.0
3651.6 DAYS 90.0
3654.2 DAYS 108.0
3652.9 DAYS 126.0
3650.2 DAYS 144.0
3654.9 DAYS 162.0
3656.0 DAYS 180.0
3655.3 DAYS 198.0
3654.6 DAYS 216.0
3652.8 DAYS 234.0



15 +++NONE+++
16 +++NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

3651.4 DAYS 252.0
3652.5 DAYS 270.0
3652.4 DAYS 288.0
3651.2 DAYS 306.0
3650.2 DAYS 324.0
3650.2 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 -H-fNONE-H-f
4 +++NONE+++
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 -HH-NONE+++
11 +++NONE+++
12 +++NONE+++
13 -m-NONE-H-f
14 +++NONE+++
15 4-H-NONE+++
16 -i-H-NONE-H-i-
17 +++NONE+++
18 +++NONE-H-I-
19 -H-i-NONE-HH-
20 +++NONE+++

3652.8 DAYS 0.0
3650.6 DAYS 18.0
3650.1 DAYS 36.0
3650.9 DAYS 54.0
3652.5 DAYS 72.0
3651.0 DAYS 90.0
3653.0 DAYS 108.0
3651.0 DAYS 126.0
3652.0 DAYS 144.0
3651.4 DAYS 162.0
3651.8 DAYS 180.0
3655.7 DAYS 198.0
3651.2 DAYS 216.0
3657.6 DAYS 234.0
3654.5 DAYS 252.0
3650.7 DAYS 270.0
3651.2 DAYS 288.0
3650.4 DAYS 306.0
3652.9 DAYS 324.0
3650.6 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +-H-NONE+-H-
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++

3651.2 DAYS 0.0
3652.5 DAYS 18.0
3650.1 DAYS 36.0
3652.8 DAYS 54.0
3651.2 DAYS 72.0
3650.2 DAYS 90.0
3651.4 DAYS 108.0



8 +++NONE+++
9 +++NONE+++
10 +++NONE+++
11 +++NONE+++
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE+++
16 4-H-NONE+++
17 +++NONE+++
18 +++NONE+++
19 +++NONE+++
20 +++NONE+++

3651.5 DAYS 126.0
3651.0 DAYS 144.0
3650.7 DAYS 162.0
3650.8 DAYS 180.0
3650.7 DAYS 198.0
3653.7 DAYS 216.0
3650.5 DAYS 234.0
3650.1 DAYS 252.0
3650.8 DAYS 270.0
3650.0 DAYS 288.0
3650.7 DAYS 306.0
3652.1 DAYS 324.0
3652.1 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++
2 +++NONE+++
3 +++NONE+++
4 +++NONE-I-H-
5 +++NONE+++
6 +++NONE+++
7 +++NONE+++
8 +++NONE+++
9 +++NONE+++
10 +-H-NONE+++
11 -f-H-NONE-HH-
12 +++NONE+++
13 +++NONE+++
14 +++NONE+++
15 +++NONE-H-+
16 -HH-NONE-i-H-
17 -i-H-NONE-H-t-
18 +4+NONE+++
19 +++NONE+++
20 +++NONE+++

3651.8 DAYS 0.0
3651.3 DAYS 18.0
3651.5 DAYS 36.0
3652.6 DAYS 54.0
3651.3 DAYS 72.0
3650.5 DAYS 90.0
3650.3 DAYS 108.0
3650.2 DAYS 126.0
3650.0 DAYS 144.0
3652.7 DAYS 162.0
3651.6 DAYS 180.0
3652.7 DAYS 198.0
3652.4 DAYS 216.0
3650.0 DAYS 234.0
3650.5 DAYS 252.0
3652.0 DAYS 270.0
3651.2 DAYS 288.0
3652.0 DAYS 306.0
3651.1 DAYS 324.0
3652.9 DAYS 342.0
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ORQ-SB-7
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Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

6/13/96
SB7-101(D)

7-9
EBGB7

6/13/96
SB7-102(S)

3-5
EBGB8

6/13/96
SB7-102(D)

6-8
EBGB9

6/25/96
LSB7-201-.13

25-27
EBGL9

6/25/96
SB7-202-6

11-13
EBGMO

Volatile Organlea (ug/Kq)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1.1-Dichloroethane

' 1,2-Dichloroethene (total)
Chloroform
1.2-Dichloroethane
2-Butanone
1.1,1 -Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene (#f
Dibromochloromethane
1,1,2-Trichtoroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

11
11
11
11
19 BUS;;?
11 JB.IB
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

u

VVW
m

vm:

11
11

11

11

14
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

itlm-i

"DIM

vjm

11

1300
1300

_M
JM
Ti

Hiil 1300

1400
1400
1400

1300 1400

JM JBJM
_M
_M
_M

7
_M
11
11
2

1300 mm 3200
1300 1400
1300

Blip
1400
1400
1400
1400
1400
1400

11
11
11

_M mm
M

1400

1400
1400
1400
1400

V—240

IEL....J3.

_H11
11
11

11
Til

U :

wS

BU

U
U

u

UniSvTi/iif-.

1400IUÎ ;iiiooiBilr
1400 Wm>
1600 Hw

JM
11 t»Il''•.'lUftT
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J t
ORG-SB-7

Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

I 6/26/96 \
5B7-202-6-D 1

\ EBGM1/

6/21/93
SB7-1E

20-22
EXR04

Volatile Organlcs (up/Kg}
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (total) l
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane (J
Carbon Tetrachtoride
Bromodichloromelhane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene (H^fb)
Dibromochloromethane
1.1.2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyt-2-Pentanone
2-Hexanone
Tetrachloroethene (H^b
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

6/21/93
SB7-2D

15-17
EXR07

6/21/93
SB7-1F

25-27
EXR05

6/21/93
SB7-2F

25-27
EX



i J i )
ORG-SB-7

Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

6/22/93
SB7-3F

25-27
EXR08

6/22/93
SB7-3G

30-32
EXR09

6/22/93 \
SB7-4E 1

20-22 1
EXR10/

SB7-4H \
35-37 /

EXR11 /

Volatile Orqanics (up/Kb)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene (MppV
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene C^/^V>
1,1,2.2-Tetrachloroethane
Toluene ( 9 <• 9 f p% ̂
Chlorobenzene
Ethylbenzene
Styrene
Xylene

Page 6



Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

6/22/93
SB7-5B

5-7
EXR12

ORG-SB-7

6/22/93
SB7-5E

20-22
EXR13

*. ———— -~
6/22/93

SB7-5E(D)
20-22

EXR14

s

^^^ 1̂-— •—

^6/22/93
SB7-6F

25-27
EXR15

,^- — "~ ^

6/22/93
SB7-6H

35-37
EXR16

Volatile Organlca (up/Kg)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (total) (21 wfc^
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane C»3M fpW
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichk>ropropane
cis-1,3-Dichloropropene
Trichloroethene (HpfVO
Dibfomochkxornethane
1,1.2-Trichtoroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyt-2-Pentanone
2-Hexanone
Tetrachloroethene (M^b)
1,1,2,2-Tetrachtoroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

CA

Page 7



s i

Volatile Oraanlcs (uo/Ka)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene(total)(iVktil^
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane (
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene (fppb}
Dibromochloromethane
1.1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene (0U1

Chlorobenzene
Ethylbenzene
Styrene
Xylene

PageS



J (. J fc J
ORG-SB-7

6/24/93
SB7-11D

20-22
EXR25

Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

6/23/93
SB7-9E

20-22
EXR21

6/23/93
SB7-9J

45-47
EXR22

6/23/93
SB7-10A

5-7
EXR23

6/24/93
SB7-12D

20-22
EXR26

Volatile Organlca (ug/Kg)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Oisulfide
1,1-Dichloroethene
1,1-Dichloroethane
1 ,2-Dichloroethene (total)
Chloroform
1 ,2-Dichloroethane
2-Butanone
1 .1 ,1-Trichloroethane ( i «>M
Carbon Tetrachloride
Bromodichloromethane
1 ,2-Dichloropropane
cis-1 ,3-Dichloropropene
Trichloroethene ( H pp v }
Dibromochloromethane
1 , 1 ,2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone

1 2-Hexanone
Tetrachloroethene (Mppv
1 .1 ,2.2-Tetrachloroethane
Toluene (su
Chlorobenzene
Ethylbenzene
Styrene
Xylene (u*

CA

o »

6600
6600
6600
6600
6600
6600
6600
6600
6600
7200
6600
6600
6600

>£ 66000
6600
6600
6600

6 0
6600
6600
6600
6600
6600
6600

V- 100000
6600

12000
6600

V- 14000
6600

100000

'-.

U ;

U .:

U :

CA CA
11
11
11
11
11
11
11
11
11

11
11
11

11
11
11
11

11
11
11
11
11
11
11

11

11
11
11

UB

7100 U
7100
7100
7100
7100
7100
7100
7100

-*4QQ
49000

USS&sV
USSfc**

7100
7100

110000
7100
7100
7100
7100

^-•5500
7100
7100
7100
7100
7100
7100
7100

V- 16000
7100

23000
7100

V- 26000
1600

Xr 21 0000

mm

, ' .
it'5'.'T"

J'd'i.'ftT,
•>, '-'I ll

12
12
12
12
12
23
12
12

240
12
12
12

100
12
12
12
12
48
12
12
12
12
12
12
12

12

12

12

u
U •
U '

U tW:<

•tt'S&'
U JjU

U -ms'.n.r,.
:;•*.-'*,••.

J2
12
12
12
12
9

12
12
12

1
12
12
12

_21
12
12
12
12
3

12
12
12
12
12
12
12
12
12
1

12
12
12
12
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ORG-SB-7

6/29/93
SB7-14C

15-17
EXR44

Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

' 6/24/93
SB7-12D(D)

20-22
EXR27

6/24/93
SB7-13E

25-27
EXR28

6/24/93
5B7-13E(D)

25-27
EXR29

Volatile Organlcs (ug/Kg)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane

' Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene ( K pf>V>)
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Melhyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

CA

U'T.;;

UiPl

tpls

U,

U •'

CA CA
11
11
11
11
11
18
11
11
11

11
11
11
32
11
11
11
11

11
11
11
11
11
11
11

11

11
11
11
11

U
U
U,,nr
U
UB>:?'-::::'

U'rSW-i;

U:fe^

vmm

<ltf'-™t.

J^K"'.
U"4,
u ^,v;-v
u --ri1.1^-.

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

U;
U . !•.£,:!:•,'•:, J-iti

'

11
11
11
11
11
11
11
11
11
11
11
11 BOSS!
11

130
11
11
11
11

n

11
11
11

11

11
11
11
11

11
11
11
11
11
11
11
35

_2
11
11
11
11

11 U
11
11
11
11
11
11
11
11

• 35
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11

11
19
11
11
11
11

U
U
U
U
U
U
U

U
u
u
u

u;;
U;

US?
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Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

_— - ̂
' 6/29/93

SB7-14D
20-22

EXR45

^- — -~~ -̂ ^" \̂ x — ~~"̂
9/23/93 / 9/23/93 \

SB7-15A / SB7-17A J

EXS10 \ EXSliy

/ 9/24/93 \ / 9/24/93
[SB7-24A \ /SB7-24B

\ EXS12y VEXS13.--— • — - """"""̂  "* — rr ^ — ""
Volatile Organic* (up/Kg)
Chloromethane
Bromomethane
Vinyl Chloride

• Chloroethane
Methylene Chloride Off to
Acetone
Carbon Disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (total) <
Chloroform
1,2-Dichloroethane (i f«v)
2-Butanone
1.1,1 -Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene CHp^^)
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene (l fpk
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene (
Styrene
Xylene ( u i

CA CA

o,)

1300 U
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1500
770

1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300

24000
1300
1300
1300
1300
1300
2300

'-'n.,i

'v,*?, ''.r's

CA CA
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

UK

OSflMES

V8KKS

OliWIfi!
11 U$B&S

11
11
11
11
11
11
11

12
61
11

11
280

11
11
11
11
48
11
11
11
11
11
11
11

200
11
11
11
11
11
11

mm

m

mm

26000 U
26000
26000
26000
26000
8400

26000
26000
26000
26000
26000
26000

-•———20000 U
26000
26000

26000
26000
26000
26000
26000

26000
26000

2 .̂15000
26000

.110000

CA

USfcfl?

Uftfftlfe

11
11
11
11
12
27
11

190

11
180
13

_51
11

_M
_n
JM
_21
_n
_n
_n
_n
11
82
11
22
11
4

11
11
11
19

Page 11



ORG-SB-7

Date Sampled
Sample Number

Depth (ft. bgs)
Organic Traffic Report Number

10/12/93
SB7-19B

EXT08

10/14/93
SB7-23G

EXT10

8/17/93
SB135F

30-32
EXR70

Volatile Organic* (ug/Kg)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (total)(I3p
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane (I 34
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene CSppb)
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene l4ppb)
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

CA CA CA CA

U •*:!!$

U

u -

1400 U
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400

V 2200
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
250
1400
.1700
1400
13000

U

U

U •;

U ;

u '

1300
1300
1300
1300
1300
1300
1300
1300
1300
10000
1300
1300
1300
30000
1300
1300
1300
1300
960
1300
1300
1300
1300
1300
1300
1300

X- 8800
1300
1500
1300
4400
1300

2̂ -19000

U
U

u j

u ;

U'j&lttt

UTOfc

EIUKIS

11 U
11
11
11
11

11
11
11
11

11
11
14
11
11
11
11
11
11 U

11 U
11
11
11

11

11
11
11
110
11
11
11
11

11
11
11
11
11
11
11
130
11
11
11
11
11
11

U
U
u-

':':

U •

< V . •' 1

2 • •:.'. -

U
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ORG-SB-7

Date Sampled
Sample Number

Depth (ft. bgsft
Organic Traffic Report NumbeV

*K
SB134A \

9-11 \
EXR71

8/19/93
SB134B

• 19-21
EXR72

8/20/93
SB134C

39-41
EXR73

8/23/93
SB112A

35-37
EXR74

SB112B
53-55

EXR75

Volatile Ofganics __
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride OfpV»>
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1 ,2-Dichloroethene (to
Chloroform
1,2-Dichloroethane
2-Butanone
1.1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene (Hffb)
Dibromochloromethane
1,1,2-Trichloroethane ( 2 ppV. ̂
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene (^Pf»b)
1,1,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

CA
11
11
11
11

y- e
10

39
1300

11
11
11

580
11
11
11

11
11
11
11

J'X 1500 §£

11
11
11
11

U'i?i"

U'$

u
U : ;,-i ;

U

u-;

u

u ;
u
U

CA CA CA
13
13
13
13
13
94

11
58

350
13
13
12

•* 1200
13
13
13
13

13

13
13
13
13
13
31
13

230
13

290
13

1100

IT-

7J

u

11
11
11
11

19

11

15

11

43
11
11
11
11
13
11
11
11
11
11
11
11
29
11

11

11
16

USMSMft

flfcf-T •

11 u
11
11
11

17
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11 u

U '

U :.:'v'
U '

CA
12 U
12
12
12
12

12
12
12
12
12
12
12
31
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12 U

U
U

U:
U
u
(1

U
u

u
u
u
u
u
u
u
U
u
u
u
u
u
u
u
u
u
u

Page 13



APPENDIX D

DETAILED COST BACKUP



TABLE 7-1
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4A: NO-ACTION(1)

COST SUMMARY

____________Hem/Description_______________ Total Cost

CAPITAL COSTS

TOTAL CAPITAL COSTS $0

ANNUAL OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0

TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 4 soils is a true "no-action" - no additional measures,
which incur cost, will be taken for this alternative.



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT • AREA 4
ALTERNATIVE SCS-4A: NO-ACTION nl

DETAILED COST ESTIMATE

COST COMPONENT
NONE

Unit
| N/A

No. Unto Unit Cost
| N/A | N/A

Capital Cost
N/A

Construction/
Installation

Costs
N/A |

Annual O»M
Costs
N/A |

Start-up &
Baaellne

Costs
N/A

(1) The No Action alternative for Area 4 sois is a true "no-action* - no additional measures, which incur cost, win be taken for this alternative.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4A: NO-ACTION1"

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS
NONE IN/A

(1) The No Action alternative for Area 4 soils is a true "no-acton" - no additional measures, which incur cost win be taken for this alternative.



TABLE 7-2
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4B: LIMITED ACTION - DEED RESTRICTIONS

COST SUMMARY

Item/Description Total Cost =

CAPITAL COSTS

Deed Restrictions (land use) _______$25.000

SUBTOTAL CONSTRUCTION COSTS(1> $25,000

Bid and Scope Contingency (10%) _______$2.500

TOTAL CAPITAL COSTS $28,000

ANNUAL OPERATING AND MAINTENANCE COSTS

None $0

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

None _________$0

TOTAL REPLACEMENT COSTS m $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)P) $28.000
Present Worth Annual O&M Costs(4) $0
Present Worth Replacement Costs _________$0

TOTAL PRESENT WORTH $28,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs - N/A for this alternative.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.

N/A for this alternative.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4B: UNITED ACTION • DEED RESTRICTIONS

DETAILED COST ESTIMATE

U>



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-48: LIMITED ACTION - DEED RESTRICTIONS

DETAILED COST ESTIMATE - COMMENTS



TABLE 7-3
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Catalytic Oxidation System

SUBTOTAL CONSTRUCTION COSTS{1)

$3.000
$206.000
$134.000

$343,000

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$34.000
$34.000
$51.000
$17.000

$479,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Catalytic Oxidation System Maintenance
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18.000
$22.000
$63.160
$32.000

$135,160

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS m

$0

$0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) ro

Present Worth Annual O&M Costs(4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$479.000
$1.677.000

$0

$2,156,000

(1) Capital costs for construction Kams do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE

Construction/ Start-up &
Installation Annual O&M Ba*«lln«

Capital Cost Costs Costs CostsCOST COMPONENT UnK No. Units Unit Cost

oonttructnn InHf (mnul irt dMrvwy)

electric* pomr Mnfc* tufipty

SVE <m iratmttnn
SVE mttn ty*fm

SVE control ptntl*

ctrbon sit* fifing
ncMHon lor piping pUctmtM

SVEtnMntnmuHng

CtMytc OxHmai Un»
NHuntGu

Cfltfytt fltptKtmtnl
Swiuino

TntKil»/FitiaSen»nlng(ptfyt»)l samples I 11
LttoatayAntfytil (VOCi, N. P) Owryw^l samples I ?31

ihippina ind htnfna (ptryttr)

(1) All Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented
as annual O&M costs



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE • COMMENTS

cofntnjcHon fiwffvr f/vnltf •otf dMFMif)̂
Heavy equlpmaot and Imltera. per vendor «itimit«

SVEMlfritMMIon

SVEmtintyOtm

•xc»rt«on lor piping ptoowMrtf (5 tool Otptti)

nqvinmtnta (10 HP)

SOrxiycenHnicllontiafcr-tl.eSftnl delivery tee (100mf) - rental alowinca per 1996 Means

AMowmcB for traier and eou tdemobUzatlon
Based on level of personal and v»hid» decontamination anticipated tor this alternative
Atewanca eased en COM <

Cos! associated with installation of SVE wefa. Based on COM experience.

Ltbaatory Mtlymi (VOCt, N. PI (ptrym)

Vendor includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac relief valve, vac. gauges, skid mnting,
interconnecting piping and a manual motor start switch____________________
Vendor estimate - NEEP (May 1996)
Based on COM experience
Based on COM experience
12" wide trench and backfill, ay deep as per 1986 Means
B«»̂  on «jep«cl»d«tectrtcdco»Up«r month for lhi««IUm«ttv«
Based on expected use per month for this alternative (e.g.. deoon, personnel use)
Based on 3-phase power, working 24 hrs/day, $0.09/kW-r>r

SVE«M*n«tf(k*in0

Vendor estimate - Global Technologies. Inc (May 2000)
Vendor estimate - Global Technologies. Inc (May 2000)
Vendor estimate - Global Technologies. Inc (May 2000)

Based on COM experience and average test kit costs - -25 samples per test kit samples
collected on a grid of 1 sampte/250 cy contam. mall; 1 sampling grid per 2 weeks____
Based on 1998 sample analysis costs from Midwest laboratories: samples collected on a grid of 1
sample/250cy contam. material: 1 sampling grid per month (including QA/QC samples)_____
Costs associated with transporting samples from site to laboratory twice per month



* TABLETS <,£,••*•.
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4D: EXCAVATION AND ON-SITE THERMAL TREATMENT

COST SUMMARY

Kern/Description Total Cost

CAPITAL COSTS

General
Excavation / OrvSrte Thermal Treatment
Excavation Dewatering
Post Treatment Sampling

SUBTOTAL CONSTRUCTION COSTS (D

$46.000
$694.000
$397.000

$9.000

$1,146,000

Bid Contingency (15%)
Scope Contingency (15%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$172.000
$172.000
$172.000
$57.000

$1.719.000

ANNUAL OPERATING AND MAINTENANCE COSTS

General Maintenance of Thermal Treatment System _________$0

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS m $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) CT

Present Worth Annual O&M Costs<4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$1.719.000
$0
$0

$1,719.000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% annual discount rate over a project life of 2 months.



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4D: EXCAVATION AND ON-SITE THERMAL TREATMENT

DETAILED COST ESTIMATE

Construction/ Start-up ft
Instsftstlon Annual OtM Bssslhw

Cost Costs Costa CostsCOST COMPONENT Untt No. Units UnttCost

aroc
rMtyfetl

TU>ca*(15aPM produced)

AnriySal tor VaMM Orjrte Compound!
Mpamawd

In gsnsnl. s bufc dsnsity of 1.4 tons/yd* was sssumsd fbf tol« material - this conversion was u»sd for conversion of pricing giving per ton.
whsnt vokjms of mstorisl Is givsn in yd1.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-40: EXCAVATION AND ON-SITE THERMAL TREATMENT

DETAILED COST ESTIMATE - COMMENTS

il and delivery)
mobdizMian

derncMkzatton
decontsesr

t dtcon ttrtioo
son •QUapfTMnl
My equipment
service supply

dust COnM

SOTxl? construction trailer - $1 .65/ml delivery fee (100ml) • rent*! illowince per 1996 Means
Heavy equipment and trailers, per vendor estimate
Allowance for treser and equipment demobilization
AJtowence bated on COM equipment rates
20*20' gravel pad over 1 1 ml plastic wKn plywood and joist deck per 1 996 Means
Steam cleaning and water tank per 1998 Means
Atewance based on COM equipment rate*

Water truck per 1996 Means

temporary enclosure (rental - Mr wldt by 207 long)

bttcfcM tnd compaction

water supply

sheet pang

Transportation of the Indirect Heat and Volatilization unit (IHV), fronttoader, and the time involved
for get-up and tear-down (vendor estimate)
Pad size approx. 200V200' crushed stone or asphalt (vendor estimate)
Sprung Instant Structure - vendor estimate; constr/instaH costs include labor and heavy equip.
Excavation cost (vendor estimate)_____________________________
Vendor Estimate for Direct Fired Low Temperature Thermal Desorption (includes providing a
loader and operator to place contaminated soil into the cold feed bin and for restockpiling the clean
processed sort);________________________________________
BadcfM and compaction of dean soil from stockpiling (vendor estimate)
10 GPM is needed for operation of the thermal treatment system (4,800 gpd if run for Bhrs/day);
coats based on construction site water average per 1996 Means- typical___________
steel sheets.

CocnpteMy ftmWt. msM. opera*, and ramove system
wti poMs spaced 2CT O C

analyses!
T*0 cost (15 GPM produced)

rsrtalot (2) 21,000 gsaonlanltt

Analyse* tor volaHe Organic Compounds (sois)

Based on vendor estimate - MoreTrench American (June 1998); System operation 24 hours/day, 7
days/week with diesel pumps.__________________________________
Based on COM Experience
Based on COM Experience
BasedonCDMI

BasedorilWB sample anarysis costs from Midwest laboratories; samples collected on a grid of 1
sampleQSOcy: 1 samping grid per month (including QA/QC samples)
Costs associated with transporting samples from site to laboratory twice per month



TABLE 7-5
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 7
ALTERNATIVE SCS-7A: NO-ACTION (1)

COST SUMMARY

_____________Item/Description______________________Total Cost

CAPITAL COSTS

TOTAL CAPITAL COSTS $0

ANNUAL OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0

TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 7 soils is a true "no-action" - no additional measures,
which incur cost, will be taken for this alternative.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVESCS-7A: NO-ACTION"1

DETAILED COST ESTIMATE

COST COMPONENT
NONE

Unit No. Units Unit Cot
N/A | N/A | N/A

Capital Cost
N/A

Construction/
Installation Annual O&M

Costs Costs
N/A | N/A

Start-up &
Bas*lln«

Costs
N/A

(1) The No Action alternative for Area 7 soils is a true "no-action" - no additional measures, which incur cost, will be taken for this alternative



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-7A: NOWkCTION'1'

DETAILED COST ESTIMATE - COMMENTS

I COST COMPONENT COMMENTS
NONE IN/A

(1) The No Action alternative for Area 7 soils is a true "no-action" - no additional measures, which incur cost, will be taken for this alternative.



TABLE 7-6
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 7
ALTERNATIVE SCS-7B: LIMITED ACTION - PARK DEMOLITION, ACCESS AND DEED

RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Access Restrictions (fencing and signs)
Park Demolition
Deed Restrictions (land use)

SUBTOTAL CONSTRUCTION COSTS'

$34.000
$10.000
$25,000

$69,000

TOTAL CAPITAL COSTS $69,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Signs and Fence Maintenance ________$200

TOTAL ANNUAL COSTS $200

REPLACEMENT COSTS

Access Restrictions (fencing and signs) (every 2 years)

TOTAL REPLACEMENT COSTS m

$34,000

$34,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)P)

Present Worth Annual O&M Costs(4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$69,000
$2,000

$204,000

$275,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-7B: UIHTEO ACTION - PERK DEMOLITION. ACCESS AND DEED RESTRICTIONS

DETALED COST ESTMATE



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-7B: LIMITED ACTION • PARK DEMOLITION ACCESS AND DEED RESTRICTIONS

DETAILED COST ESTIMATE • COMMENTS

vdd tor cofntr pot IB, 3> ouvn.. Qtfv.
•dd*xTwt*

tfgrw (ratadlw* urift •afrtngt)

3'diam..o«lv. ttart: M p«f 1996 Meant
. tteel: M par 1996 MMTO

ngmMMffti chad to *ne» - placement mwy 500 fert - (MT199B Lab Safety



TABLE 7-7
SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT

ROCKFORD. ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 7
ALTERNATIVE SCS-7C: EXCAVATION AND ON-SITE BIOLOGICAL TREATMENT/

RECREATIONAL FACILITIES REPLACEMENT
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Ex-Sttu Biological Treatment
Excavation Dewatering
Recreational Facilities Replacement

SUBTOTAL CONSTRUCTION COSTS(1)

$35.000
$4,574,000
$5,396.000

$90,000

$10,095,000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$1,514,000
$2.019.000
$1.514,000

$505.000

$15,647,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Fence Maintenance
Post Treatment Sampling

TOTAL ANNUAL COSTS

$6,000
$200

$621.000

$627,000

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS (21 $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)Ol

Present Worm Annual O&M Costs(4>

Present Worth Replacement Costs(5)

TOTAL PRESENT WORTH

$15,647.000
$2,571.000

$0

$18,218,000

(1) Capital costs for consternation Kerns do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 5 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE-OWT - AREA 7
ALTERNATIVE SCS-7C: EXCAVATION AND ON-SITE BIOLOGICAL TREATMENT/ RECREATIONAL FACILITIES REPLACEMENT

DETAILED COST ESTIMATE

COST COMPONENT

In general, a bufc density of1.4 tona/yd1 was assumed tor sols material.

(1) Al Poet Treatment Sampling coat* are presented hi coatt par number of samples and shipments required per year - costs are presented
a* annual O*M coats
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SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT - AREA 7

ALTERNATIVE SCS-7C: EXCAVATION AND ON-SITE BIOLOOICAL TREATMENT/ RECREATIONAL FACILITIES REPLACEMENT
DETAILED COST ESTIMATE • COMMENTS

AfeMneaaaMdenCDM
«*nplv»Bed end jeM
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TABLE7-8
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 7
ALTERNATIVE SCS-7D: CONTAMINATED SOILS EXCAVATION AND ON-SITE THERMAL TREATMENT

/ RECREATIONAL FACILITIES REPLACEMENT
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Contaminated Soils Excavation / On-Site Thermal Treatment
Excavation Dewatering
Recreational Facilities Replacement
Post Treatment Sampling

SUBTOTAL CONSTRUCTION COSTS{1)

$36,000
$6.683,000
$4,029,000

$90,000
$366,000

$11,204,000

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (10%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$1,120,000
$1,120,000
$1.120.000

$560.000

$15,124,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
General Maintenance of Thermal Treatment System

TOTAL ANNUAL COSTS

$65.000
$20.000

$85,000

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS (Z) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs<4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$15.124.000
$85,000

$0

$15,209,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a project life of 8 months.



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-7D: CONTAMINATED SOILS EXCAVATION AND ON-SITE THERMAL TREATMENT / RECREATIONAL FACILITIES

REPLACEMENT
DETAILED COST ESTIMATE

Start-up &
BaMUne

CoetS
Annual OIM

CodsCOST COMPONENT Unit No. Unite Unit Cost

corutrwaon nMr (nrtri and Mfcwy)

hutti md uMy «qu!pm»n<
•tactical pomr Mnfe* H4>ply

pad (Bringing
«(ranM - W wM» by 200T long)

DMXMl And COfnpKMO

KMM(IOGPM)

nittm: «ral ports ipM«t 2ff O.C

TtO oo« (10 GPM pnduMd)
ranM o« (2) 21.000 gtfon trtu

Mo rack. Iff long. p»nw»n(

horttonm montoy Mdv. 1* tang
modulv ptaygmund. pMtonn. too tottto

htadbi npMftn
p»HH bv*, Iff long

•wtngt. ff Ngh. pWn (MU, 4 M
pMgn»Mltan*(1'Wck)

ralnwd *M (VxB*) mund pmtraMr
7CWWS COURTS

Mnrts court oxnpM* (*/ Iwiot md MplwHc cone.)
BASKETBALL COURT

cy 450
415

$370
$505
$670

$2.100
$825
$580
$425
$970
$885

$46.50
$6.60

TENNIS COURTS
court I 2 | $25,000

BASKETBALL COURT

$370
$505
$670

$2.100
$625

$1.120
$425
$970
$885

$20,925
$2.739

$50,000

included

Included
Included
Included
Included
Included
Included
Included
included
Included

included

Antftc* tar VoMfe (kgmie Compound

In genenl, • t>ulk density of 1.4 tons/yd1 was assumed tor toHs material.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-7D: CONTAMINATED SOILS EXCAVATION AND ON-SITE THERMAL TREATMENT / RECREATIONAL FACILITIES

REPLACEMENT
DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS

cmtstrucitor) fraMar (urtti mo daavary)

damotoitaaiion Altowanoa tcr tr»a» and equipment d^motMfaation
dacon iraaar AHowanee baaed on CPU equ

MMdadacan nation
ĥida dacon a(]uipfflafit

•MdhcH ponrar Mfvtca supply

50^17 corM<ructlontr»i«f-t1.6»irtdrt̂ «fyt»«(100rr>0-rBnUI«low»ic«p«f 1996 MMOI
Heavy equipment «nd tralers, p»f vendor animate

ntrate
2gx» gravel pad over 11 ml pl«»Ucw«h plywood and jots! dec*, per 1996 Meant
Steam cleaning md water lank paf 1996 Means

heaMh and uMy aojufpmant Aiawenee bated on COM eeju
Steam cleaning and water tan* part996 Meant

pad for staging
temporary enclosure (rental - NT wtda by 200T long)

excavation

toillreetmenl

bacMl md compaction

Transportation of the Indirect Heat and Volatilization unit (IHV), frontloader. and the time involved
tor set-up and tear-down (vendor estimate)_____________
Pad size approx. 200x200" crushed stone or asphalt (vendor estimate)
Sprung Instant Structure - vendor estimate; constrfinstaH. costs include labor and heavy equip.
Excavation cost (vendor estimate)________________________
Vendor Estimate for Direct Fired Low Temperature Thermal Desorptkxi (includes providing a
loader and operator to place contaminated soil into the cold feed bin and for restockpiling the dean
processed aoi);___________________________________
BackfHI and compaction of dean soil from stockpiling (vendor estimate)
10 GPM is needed for operation of the thermal treatment system (4,800 gpd if run for 8nrs/day);
costs based on construction site water average per 1996 Means - typical

Comptottly njrnitfi, inclM, opcrvto, •no
w«l pointt ip«OK) 20 O.C.

.yum: Based on

T1D cat) (10 GPM produad)
ranM <X (2) 21.000 gatan Unki

vendor ••timate - MoreTrench American (June 1998); Syttem operation 24 hours/day, 7
daya/week with dietel pumpt._________________________________
Based on COM Experience
Based on COM Experience

PLAYGROUND
b*» rack. 1C- long, (wmterwnt As per 1996 Meant, Playfield Equipment

r, vctx 6> hiQh
horizontal morfcay ladder, 14' toog

modular playground, platform, two lavals

As per 1996 Mean*. Playfield Equipment
As per 1996 Means, Playfield Equipment
As per 1996 Mean*. Playfield Equipment; treated pine/metal,

comconem. «Biched » pintoim As per 1996 Means, Playfield Equipment
component tnkad betwMn putfomu As per 1996 Mean*, Playfield Equipment

As per 1996 Means, Playfield Equipment
(Me. ttainlau ilael bad. ir long, ff high

nringi . S high, plain lead.
paa graval baw (1' Mck)

railroad tat (rxT) around parlmalar As per 1996 Meant. Curbs
TENN/S COURTS

(arm court compMa (w/ ttnca and atphaltic cone.)
BASKETBALL COURT

As per1996 Means, Playfield Equipment
4 iaat» As per1996 Means. Playfield Equipment

As per 1996 Means. Trees/Plants/Ground Cover

As per 1996 Meant, Athletic Pave/Surfacing

backstop*. CM. Knot, poia As per 1996 Means, Playfield Equipment
aiphateeoneraiapavarnai* binder coaraa.rihlck As per 1996 Meeni, WalK/Rd/Partung Paving

pa»amantbaaa(praparaandroliul>baia) At per 1996 Meana. Wafc/Rd/Pa

Anaryteal tor VoMila Organic Compound! (§0*1)

________iMpomg and handling

Based on 1998 sample analysis costs from Midwest laboratories; samples collected on a grid of 1
sampie/250cy; 1 sampling grid per month (including QA/QC samples)____________

imptes from site to laboratory twice per month_____



TABLE 7-9
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD. ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE
AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwaler Use Restrictions
General
Leachate Monitoring Wells
VRS/Catalytic Oxidation System
Air Sparging

SUBTOTAL CONSTRUCTION COSTS(

$25,000
$167,000
$120.000
$976.000
$694.000

$1.982.000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

TOTAL ANNUAL COSTS

$297.000
$396,000
$297.000
$99,000

$3,071,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
VRS Regular Maintenance/Electrical
Leachate Sampling and Analysis (per event)
Catalytic Oxidation Maintenance
Regular System Maintenance/Electrical

$24,000
$63.000
$28,000

$109,000
$96,000

$320,000

REPLACEMENT COSTS

Leachate Monitoring Wells (every 15 years)
Equipment Replacement (e.g., motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS(J(

$29.000

$30,000

$59.000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs(4>

Leachate Sampling
Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 10

Present Worth Replacement Costs m

TOTAL PRESENT WORTH

$3,071.000
$2,051.000

5207,000
$295,000

$0

$5,624.000

(1) Capital costs for construction items do not include oversight fees, which are accounted for
separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over 10 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and no replacement

of teachate monitoring weds and system equipment. Pag* 1 of 3



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT • AREA 7
ALTERNATIVE SCL-7E: SOIL VAPOR EXTRACTION (SVEJ/AIR SPARGING (AS) ALONG GUZ BOUNDARY AND SOURCE AREA / MONITORING /

GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION
DETAILED COST ESTIMATE

COST COMPONENT

Construction/
Installation

Cost*

n taicr fiM*/ tnd <MUry)

MKMctf pa~~ »n*» tufft,

Start-up &
Annual O&M Basalina

Cocts

la
U
aa
mo
la

mo
mo
It

1
1
1
3
1
3

»

$1,000
$1,000
$1,000
$2,000
$5.000
$400
$200

$1,000
$1,000
$1.000
$6.000
$5.000
$1.200
$600

$40.000

$24.000

$50.000



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCL-7E: SOIL VAPOR EXTRACTION (SVE)/AIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA /

MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION
DETAILED COST ESTIMATE - COMMENTS

Alowance for traisr and aqu

hnfh ma saMy eoutmenr:
efecfticaf power ttntot conntcH

elscttcaf power senfee SUM
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B«»«d on COM «p«ft«nc»
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B«Md on mrag* ec* tncumd fcr VOC wlytta; On* duplote and on* btar* w* b* ootocted par 10

wM*. B«Md on COM MDMMno*.

VRS KMin lyOtm
VfIS control p»ntl*

Vendor IndudM btoww. *xp motor. Inline air filter, rtmcen, dHodon v«tve. moMure Mpwilor. oondenula
lr«nit«r pump, high oondww. lev«l •Iwm. vac. relief valve, vac. gauges, skid mounting. Interconnecting piping
and a manual motor Hart swMoh
Vendor estimate - NEEP (May 199B)
Based on COM ejtpariance
Based on COM experience
ir wide trench and backfii. 48" deep as per 2000 Means
Based «i3-phaee power, working 24 hrsAJay.$00»»VV-hf

J buMIng en concrete pad. Based on COM experience.

ASwttlnttlttion

AS mUn tysluii

ASoontratputtlt
Cearton n)aa) Aiping
4 csfDon alMf piplny

etocMcafpc
AStaatmenfAuftfrv

atowattr sapantor lank

Cost associated with InstalaUon of AS weta. Based on COM experience.
Vendor includes blower, axp motor. Mine silencer, pressure relief valve, unitized base, pressure gauge and
a manual motor starting swtch ______________________________________
Vendor estimate
Based on COM experience
Based on COM expi
ir wide trench and backfil. 48" deep as per 2000 Means
Based on COM experience
Bated on 3-phase power, working 24 hrs/day. $0.0»kW-hr
Costs tor AS treatment buMIng Included with corresponding VRS
Costs for alrNnater separator tank Included wtlh( ndingVRS
CosU for catalytccoaditiontrestrnem included witncorresponoing VKS

Scs-7ejds Pege3of3



TABLE 7-10
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 9/10
ALTERNATIVE SCS-9/10A: NO-ACTION (1)

COST SUMMARY

_____________Item/Description______________________Total Cost

CAPITAL COSTS

TOTAL CAPITAL COSTS $0

ANNUAL OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0

TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 9/10 soils is a true "no-action" - no additional measures,
which incur cost, will be taken for this alternative.



TABLE 7-9
ALTERNATIVE SCS-9/10A: NO-ACTION "'

DETAILED COST ESTIMATE

COST COMPONENT
NONE

Unit No. Untts
N/A | N/A

Unit Cost
N/A

Capital Cost
N/A

Construction/ Start-up &
Installation Annual O&M Baseline

Costs Costs Costs
N/A | N/A | N/A

(1) The No Action alternative for Area 9/10 soils is a true "no-action" - no additional measures, which incur cost, will be taken for this alternative.



TABLE 7-9
ALTERNATIVE SCS-9/10A: NO-ACTION111

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS
NONE IN/A

(1) The No Action alternative for Area 9/10 soils is a true "no-action" • no additional measures, which incur cost, will be taken (or this alternative



TABLE 7-11
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 9/10
ALTERNATIVE SCS-9/10B: LIMITED ACTION - DEED RESTRICTIONS

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Deed Restrictions (land use) _______$25.000

SUBTOTAL CONSTRUCTION COSTS (1) $25,000

Bid and Scope Contingency (10%) _______$2,500

TOTAL CAPITAL COSTS $28,000

ANNUAL OPERATING AND MAINTENANCE COSTS

None

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS (2) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3) $28,000
Present Worth Annual O&M Costs(4) $0
Present Worth Replacement Costs _________$0

TOTAL PRESENT WORTH $28,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



TABLE 7-10
ALTERNATIVE SCS-9/10B: UMITEO ACTION - DEED RESTRICTIONS

DETAILED COST ESTIMATE

COST COMPONENT

Construction/
Installation

Costs
Annual O&M

Costs

Start-up &
Basvllns

Costs



TABLE 7-10
ALTERNATIVE SCS-8/10B: LIMITED ACTION - DEED RESTRICTIONS

DETAILED COST ESTIMATE • COMMENTS



TABLE 7-12
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 9/10
ALTERNATIVE SCS-9/10C: SOIL VAPOR EXTRACTION (SVE)

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (w/ emission controls)

SUBTOTAL CONSTRUCTION COSTS'

$3,000
$158,000

$161,000

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$16,000
$16.000
$24,000
$8,000

$225,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18,000
$164,000
$147,000

$329,000

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS (2) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)P)

Present Worth Annual O&M Costs(4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$225.000
$4.083.000

$0

$4,308,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT • AREA 9/10
ALTERNATIVE SCS-9/10C: SOIL VAPOR EXTRACTION (SVE)

DETAILED COST ESTIMATE

COST COMPONENT

Construction/
Installation Annual O&M

Hal Cost Costs Costs

Start-up ft,
Baseline

CostsNo. Units Unit Cost

construction tarter (rental and datwy)

daconfacflWai
hMlth and uMy *qulpnwnt

•Hctncal pomr unite* tuff*}
•aw Me*

SVE «m irwMaton
SVE main tyftam

SVE control panab
C* ctvbofi vlMl
<• carbon Mart

«xcav«kxi tor piping ptacvmnt
riaartcal powar raqutramanU (25 HP)

SVE taanwrt buMng
fir/Wafer taparator tar*

id carbon «mmtom >«a>im<l
•cttvatad caitnn mcharg* (1,8001> raoturg*)

unit
unit

year

Sniping

T«t Nb/FMM ScnMNng (par yvaol
Laboratory Anatytii (VOCt. N, P) (par yaaof

Hupping «ndh*ndtno(p»fyMr)|

720
SO
770

500

30
30

$6,000
$18,000
$3.000

$57
$32

$0.67
$25,000

$100
$5,000
$7.500
$1.640
$2.190
$1,500

$18.000
$3.000
$41.040
$1,600

$50.000
$5,000
$7,500

$24,000
$6,000
$1.500

$516

included

$10,000
$500

$25,000

$500
$1.000
$49.200
$65.700
$12.000

24 $100
$134,400
$2.400

(1) All Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented
as annual O&M costs



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT - AREA 9/10
ALTERNATIVE SCS-9/10C: SOIL VAPOR EXTRACTION (SVE)

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

corutnjcton n*ar (ranM and dattvary)|

demofcliiaton Allowance for trailer and equipment demoMizatkin

alacalcaf pmra

50fr1?eon»tnxtlontri<ar-S1.gSmld««verYfe« (100ml)-
Heavyagulpmant and traiara. parvendor eatlmate

renlal a*ow«nca par 1996 Meant

Based on level of personal and vehicle decontamination anticipated for this alternative
heatti ml tafaly aqulpiTiant|Allowanc« band en COM equipment rate»

Based on expadedelactrlcalcoati per month for this altamatlva

SVE cental panaU
8" cartoon MMI piping
4" cartoon ctaa! piping

anavaton tor piping

Vendor includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
interconnecting piping and a manual motor start switch____________________

SVE main ty*iam|condensate transfer pump.

•(•ctrtcat powar requkamantt (25 HP)
SVE frMlmant buMng
•rtoMM- Mparakx tank

adivatad carbon amUXorn taatmam

cttvalad carbon ractw
vtoon tfspc

Ta«t Kit>/Fwkl Scnamng (par yMr)

Laboratory Anatyw (VOCt. N. P) (par yaar)
______thipplng am) handing (par yaar)

Cost associated with Installation of SVE wells. Based on COM experience.

Vendor estimate - NEEP (May 1998)
based on COM experience
based on COM experience
12" wide trench and backfill. 36" deep as per 1996 Means
Based on 3-phase power, working 24 hrs/day, SO 09/kW-hr
Basic prefabricated building on concrete pad. Based on COM experience.
Based on COM experience
Based on estimate from Carbtrol (6/98) for a G-7 Absorber carbon unit w/1600 Ibs of vapor phase
activated carbon designed tor 2000 cfm flows._________________________
Based on carbon use of 3 to/day and 365 days/yr rate of 11.50/lb carbon recharge____
Based on carbon used per 365 day/yean disposal at a rate of $2.00 per Ib carbon disposed
Based on COM <

Based on COM experience and average test kit costs - -25 samples per test kit samples
collected on a grid of 1 sampla/2SO cy contam. mall; 1 sampling grid per 2 weeks
Based on 1998 sample analysis costs from Midwest laboratories; samples collected on a grid of 1
sampte/250cy contam. material; 1 sampling grid per month (including QA/QC samples)_____
Costa associated with transporting samples from site to laboratory twice per month



TABLE 7-13
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVESCS-11A: NO-ACTION11'

COST SUMMARY

_____________Item/Description______________________Total Cost

CAPITAL COSTS

TOTAL CAPITAL COSTS $0

ANNUAL OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0

TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 11 soils is a true "no-action" - no additional measures,
which incur cost, will be taken for this alternative.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT • AREA 11
ALTERNATIVE SCS-11A: NO-ACTION01

DETAILED COST ESTIMATE

COST COMPONENT Unit
NONE N/A

No. Units Unit Cost
N/A N/A

Capital Cost
N/A

Construction/
Install* tlon

Costs
N/A

Annual O&M
Costs

N/A

SUrt-up &
Baseline

Costs
N/A

(1) The No Action alternative tor A/ea 11 soils is a true "no-action" - no additional measures, wtiich incur cost, will be taken for this alternative



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11A: NO-ACTION1"

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS
NONE IN/AIN//

(1) The No Action alternative for Area 11 sods is a tnje "no-action" - no additional measures, which incur cost, will be taken for this alternative



TABLE 7-14
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11B: LIMITED ACTION - DEED RESTRICTIONS

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Deed Restrictions (land use)

SUBTOTAL CONSTRUCTION COSTS (1)

$25,000

$25,000

Bid and Scope Contingency (10%)

TOTAL CAPITAL COSTS

$2,500

$28,000

ANNUAL OPERATING AND MAINTENANCE COSTS

None

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS (2) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$28,000
$0
$0

$28,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11B: LIMITED ACTION - DEED RESTRICTIONS

DETAILED COST ESTIMATE

COST COMPONENT

Construction/
Installation

Costs
Annual O&M

Costs

Start-up &
Baseline

Costs

| legal TM»I1 1I 1 | $25.000 [ 1 1 1



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11B: LIMITED ACTION - DEED RESTRICTIONS

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS

i|Based on COM experience



TABLE 7-15
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Catalytic Oxidation System

SUBTOTAL CONSTRUCTION COSTS (1)

$3,000
$242,000
$143,500

$388,500

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$39,000
$39.000
$58,000
$19,000

$543,500

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Catalytic Oxidation System Maintenance
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18,000
$36,000
$68,880
$90,000

$212,880

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS (2) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) m

Present Worth Annual O&M Costs m

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$543.500
$2,642,000

$0

$3,185,500

(1) Capital costs for construction items do not Include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
Note: SVE present worth costs are based on 30 year operation.

Scs-11c.xls



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE

Conitruction/
Installation

Cost*

Start-up &
Baseline

Costs
Annual O&M

CostsCOST COMPONENT

construction trailer (rental ana owrwy)
moMzatJOn

OemoMiUnn
Oecon faculties

health ana safety equipment
electrical power service supply

water supply

SVE main system
SVE control panels

8* orfton steal (aping
4'cartoon tiBel piptnQ

e*c*y*t>on lor piping pltcemtnt
electric*! power requirements (75 HP)

SVE treatment rjui&no.
tlr/witer teptntlor taMk

Cfttlytic OxIOHIon Unit
NttunlGu

Cttttyst Replacement
Sampling

Test KiH/ Field Screening (per year)
Laboratory Analysis (VOCi. N. P] (per yean

shipping and rtanrting (per year)

(1) All Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented
as annual O&M costs

Scs-11cxte



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS

constn/ctioa tm» (nnttl tna aelhmy)

demoMzafton

hum tna utUy «)uipm»rt
etoctnctl power S»TVKX tvppty

5Q'x12' construction traitor • S1.65/mi delivery fee (100mi) • rental allowance per 1996 Means
Heavy equipment and trailers, per vendor estimate
Allowance for traitor and equipment demobilization
Based on level of personal and vehicle decontamination anticipated for this alternative
Allowance based on COM equipment rates
Based on expected electrical costs per month for this alternative

»KBr«upp»[Based on i r month for this alternative I nneluse)

SVE w*t insolation

SVE mttn system

SVE control ptmlt
6' ctrDon KM/ piping
4* CtftKfl Stttl plp l̂ff

axcavatexi tor piping pttotmtnt
etactnctl power mquimntnti 140 HP)

SVE tnttmont 6u**ng
vrtwttor stptntor tMnk
ktnntt»mtl tnttrmnt

Vendor, indudes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator.
condensate transfer pump, high coodens. level alarm, vac. relief valve, vac gauges, skid mating
interconnecting piping and a manual motor start switch______________________

Cost associated with installation of SVE wells Based on COM experience

Vendor estimate - NEEP (May 1998)
based on COM experience
based on COM experience
ir wide trench and backfiH, 36" deep as per 1996 Mean*
Based on 3-phase power, working 24 hrs/day. SO 09/KW-hr
Basic prefabricated building on concrete pad Based on COM experience
Based on COM experience
Based on vendor estimate*

c#tMtc CMcMfon Unit Vendor estimate - Global Technologies. Inc. (May 2000)
NttuntGtt Vendor estimate - Global Technologies. Inc. (May 2000)

Global Technologies, Inc. (May 2000)
Based on CDM experience

Scmtnmg (p»r you)

Lfbmtory Antlyss fVOCj. N.
shipping tna htnOing (peryvir)

Based on CDM experience and average test kit costs - -25 samples per test kit; samples
collected on a gnd of 1 sample/250 cy contam. mall. 1 sampling grid per 2 weeks____
Based on 1998 sample analysis costs from Midwest laboratories: samples collected on a grid of 1
sample/250cy contam. material; 1 sampling grid per month (including QA/QC samples)______
Costs associated with transporting samples from site to laboratory twice per month________

Scs-11cxl»



TABLE 7-16

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORO, ILLINOIS

FOCUSED FEASIBILITY STUDY

SOURCE AREA 4 • LEACHATE
ALTERNATIVE SCL-4A: NO ACTION / LEACHATE MONITORING/ RESTRICTIONS

ON GROUNDWATER USAGE/ NATURAL ATTENUATION
COST SUMMARY

Hem/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS

Bid and Scope Contingency (20%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS (1)

$25,000
$18,000

$43,000

$9.000
$2.000

$54,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$7,000

TOTAL ANNUAL COSTS $7,000

REPLACEMENT COSTS m

Monitoring Well Replacement (every 15 years) ____$29.000

TOTAL REPLACEMENT COSTS $29,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(4>

Leachate Sampling
Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs<9>

TOTAL PRESENT WORTH

$54.000

$52,000
$149,000
$14,000

$269,000

(1) Capital costs for construction Hems do not Include oversight fees.
(2) Replacement co»t» indude construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) The TresentWorth Annual O&M Cost" Rne torn Includes al annual costs except for costs per

sampling and analysis event Costs incurred for sampling and analysis are broken down per sampling
schedule as fated. Samping and analysis costs are based on a 7% discount rate over a 30 year projection
(Based on RCRA Closure Guidelines).

(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
monitoring weBs replacement every 15 years.



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 4 - LEACHATE

ALTERNATIVE SCL-4A: NO ACTION/ LEACHATE MONITORING/RESTRICTIONS ON OROUNDWATER USAGE/ NATURAL ATTENUATION
DETALEO COST ESTMATE

"Thtr
Y««n

riMngi iduk I ovtr 30 ywi *M Wdimd n:
rvlna V«vi 3 traugtt 30« turt-muH mrpUng (BiMd on RCRA Oo«n GukMkwi)



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 4 • LEACHATE

ALTERNATIVE SCL-4A: NO ACTION / LEACHATE MONITORING/ RESTRICTIONS ON GROUNDWATER USAGE/ NATURAL ATTENUATION
DETAILED COST ESTIMATE - COMMENTS



TABLE 7-17

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD. ILLINOIS

AREA 4 -LEACHATE
ALTERNATIVE SCL-4B: LIMITED ACTION / LEACHATE MONITORING / LEACHATE

COLLECTION AND TREATMENT BY AIR STRIPPING UNIT / OFF-SITE SURFACE
WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions $25,000
Leachate Containment System $118.000
Leacnate Monitoring Wells ____S18.000

SUBTOTAL CONSTRUCTION COSTS '" $161,000

Bid Contingency (15%) $24,000
Scope Contingency (20%) $32,000
Engineering and Design (15%) $24,000
Oversight/Health and Safety (5%) ____$6.000

TOTAL CAPITAL COSTS $249,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System $7.000
Leactiate Containment System Sampling and
Analysis (per event) $4,000
Leachate Sampling and Analysis (per event) ____$5,000

TOTAL ANNUAL COSTS $16,000

REPLACEMENT COSTS '

Leachaie Containment System (every 15 years) $78,000
Monitoring Well Replacement (every 15 years) ____$29.000

TOTAL REPLACEMENT COSTS $107,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual OSM Costs w

Leachate Containment System
Quarterly Sampling - years 1 through 30

Leachate Monitoring Wells
Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs (S)

TOTAL PRESENT WORTH

$249,000
$87.000

$200,000

$37.000
$106.000
$53.000

$732.000

(1) Captal coitt tor construction terra do not Indude oversight fees
(2) Replacement cotti Indude construction and oversight capital costs
(3) CapH»l costs represent the present worth of the given alternative
(4) The "Present Worth Annual O&M Cost" line item includes all annual costs except for costs per

sampling and analysts event Costs Incurred (or sampling and analysis are broken down per sampling
schedule as listed Sampling and analysis costs are based on § 7% discount rate over a
30 year projection (Based on RCRA Closure Guidelines)

(5) Present worth of replacement costs Is based on a 7% annual discount rate ard replacement of
monitoring wells replacement and leachate collection system (Including

extraction wells, piping, pumps, and air stnpprig unit) every 15 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE

ALTERNATIVE SCL-4B: LIMITED ACTION / LEACHATE MONITORING / LEACHATE COLLECTION AND TREATMENT BY AIR STRIPPING
UNIT I OFF-SITE SURFACE WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS

DETAILED COST ESTIMATE

COST COMPONENT Unit No. Units Unit Cost

Construction/
Installation

Capital Cost Costs
Annual OtU

Costs

Start-up t
Baseline

Costs
' 12323 '

motnlnatKnAiemooiliiatxin
trea

tlectncal tuppty
extraction well installation

pump matonals and installation
4'dia carton steel header pipe

6~ eta cartoon steel header to air stripper pipe
r gripping (reamer* unit installation and material!

6' carton steal air stripping unit discharge pipe

well
pump
feet
feet

400

20
150

$9,000
$100

$5,000
$5.800
$1.180

$32
$57

$9,000
$40.000
$5,000

$7.080
$640

$8.550

$23,200
$600 $2,000

equipment
mscettneous

leactiale treatment system laboratory analysis

labor
vehicle

equipment
mtsceHarteous

leecftate laboratory analysis

' Tha monrtonng Kt*duto owr 30 yean WM astumad as
Yean 1.2 « quarterly tampling Yean 3 ttvougri 30= term-annual sampling (Based on RCRA Closunj Guidelines)
These costs are incorporated kn eacn alternative's cc*t summary under *Annual Operation and Maintenance "



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 • LEACHATE

ALTERNATIVE SCL-4B: LIMITED ACTION / LEACHATE MONITORING / LEACHATE COLLECTION AND TREATMENT BY AIR STRIPPING UNIT I OFF-
SITE SURFACE WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS

DETAILED COST ESTIMATE - COMMENTS

COSr COMPONENT COMMENTS

<ega> »es|Cost based on COM experience

i|Cost based on COM experience
treatment tXJWnp

efcetrica/ tupply

insialabon

HtJI connected to main pipe

6' Us pipe connected ID arr stripping unt

air stripping treatment unt

Based on a 20 foot « 20 tool txjikjnq - cost based on Means Building Construction Cost Data
Based on COM experience
4" diameter, stainless Keel construction. 35 foot depth with 10 foot screen - cost based on COM
uperience of average extraction well installation cosls

1 pump per w»U (2 >p*r«) Q 1 2 to 7 gpm flow wtttVcontrra box each pump - costs based on Apnl 1998
Grundfo* cost estimate
4' diameter carbon steel pipe, 10 foot linkages from each of the 4 wells to treatmenl unrt (with 15%
contingency) - cost bated on COM experience
4' diameter carbon steel pipe, header pipe (with 15% contingency} for connection between each wei. and
leachale treatment unK - cost based on COM experience__________________________
Shallow Tray air stripper model 1321 with options - cost based on April 1998 North East Environmental
Products. Inc. cost estimate___________ __ __
6" diameter carbon steel pipe. 10 foot linkages from treatment unit to off-site surface water discharge (with

) - cost based on COM eiMcnale ducrwroe ope

ws»/nsfataoonandmafe/iafe Cost bated on COM experience In monH

Based on 10 hour work day at the average COM labor rate of $60 for overute personnel
Based on $60/day rental fee for a field vehicle
Based on COM equipment rental rates
Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)
Based on average cost incurred for priority pollutants analysis; One duplicate and one blank will be

teecftato treatment system laboratory ana/ys» I collected per 10 sample*.

Based on 10 hour work day at the average COM labor rate of $60 for oversite personnel
Based on $60/day rental fee tor a field vehicle
Based on COM equipment rental rates
Inodental expenses (minor repairs, replacement of equipment, local purchases, etc)

Based on average cost incurred for VOCs; One duplicate and one blank will be collected per 10 samplesleacfiitt laboratory tntlysi



TABLE 7-18
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

AREA4-LEACHATE
ALTERNATIVE SCL-4C: AIR SPARGING ALONG GMZ BOUNDARY/ LEACHATE MONITORING /

GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
VRS
Air Sparging
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS (1>

Bid Contingency (10%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

$25,000
$1,038,000

$180.000
$62,000

__$9,000

$1.314,000

$197,000
$263.000
$197.000
$66.000

TOTAL CAPITAL COSTS $2.037,000

ANNUAL OPERATING AND MAINTENANCE COSTS

VRS Maintenance/Electrical
Leachate Sampling and Analysis (per sample event)
Air Sparging System Maintenance/Electrical

TOTAL ANNUAL COSTS

$26.000
$5.000

$26,000

$57,000

REPLACEMENT COSTS

Leachate Monitoring Wens (every 15 years)
Equipment Replacement (e.g., motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS m

$29.000

$10,000

$39,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) <*
Present Worth Annual O&M Costs m

Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs w

TOTAL PRESENT WORTH

$2.037.000
$323,000
$37.000

$106,000
$19.000

$2,522,000

(1) Capital costs for construction Items do not Indude oversigM faes. which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) The -Present Worth Annual O4M Cost" ine Item includes al annual costs except for costs per

sampling and analysis event Costs Incurred for sampling and analysis are broken down per sampling
schedule as Mad. Samping and analysis costs are based on a 7% discount rate over a
30 year projection (Based on RCRA Closure Guidelines).

(5) Present worth of replacement costs Is based on a 7% annual discount rate and replacement of
system equipment and monitoring weds every IS years (twice over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE

ALTERNATIVE SCL-4C: AIR SPARGING ALONG GMZ BOUNDARY/ LEACHATE MONITORING / GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTMATE • COMMENTS

VnSMMV tjfltHfl

VKSeaaMptnH*
f Often UMl piping

piping

Coattfcf AS treatment buMna Included wttt

Cods far thermal air (ratbiMnt todudad wiOi

Mar
MM*

•QUfPMOf

JNcM>l*(xnto«yin*ly«<

hours
day
to
to

each

40
2
1
1
6

$60
$60
$600

$1,000
$130

$2,400
$120
$600
$500

$1.040



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACKATE

ALTERNATIVE SCL-4C: AIR SPARGING ALONG GMZ BOUNDARY/ LEACHATE MONITORING / GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

*£*%«|Cost based on COM experience
•
$1.65/mi delivery fee (100mi) - rental allowance per 1996 Meansconstructor traitor (rental and oetmry) 50'x12' construction trailer

Heavy equipment and traiters.oer vendor estimate
Allowance tor trailer and equipment demobilization
Based on level of personal and vehicle decontamination anticipated for this alternative
Allowance based on COM equipment ralestat/m and tatoty equipment
Based on expected electrical costs per month for this alternativeeMcrnc*/ power service supory

Based on expected use month for this alternative (e

Cost based on COM

VRS main tyttem

VRS control panels
6" carbon steel pipe
<• carbon steel pipe

iton for piping placement (5 foot depth)
•lectncal power requtfamentt (10 HP)

VRS treatment buiWing
air/water ftepamtor tanK

catalybc oxidaerrtfiermal treatment

•
AS weff installation

AS main system

AS control panels
6" carton steel piping
4 * carbon steeJ piping

excavation tor piping placement
otectnca) power requirements (15 HP)

AS treatment butting
atr/watef separator tank

Cost associated wttti installation of SVE wells Based on COM experience
Vendor includes blower, exp motor, inline air filter, silencers, dilution valve
condensate transfer pump, high coodens level alarm, vac relief valve, vac
interconnecting piping and a manual motor start switch

moisture separator,
gauges, skid mnting,

Vendor estimate - NEEP {May 1998)
based on COM experience
based on COM experience
12" wide trench and backfill. 36" deep as per 1996 Means
Based on 3-phase power, working 24 hrs/day, JO 09/kW4v
Basic prefabricated building on concrete pad Based on COM expenence
Based on COM experience
Based on COM expenence

Cost associated with installation of AS wells Based on COM expenence
Vendor includes btower, exp motor, inline silencer, pressure relief valve, unitized base, pressure
gauge and a manual motor starting switch_____________________________
Vendor estimate
Based on COM experience
Based on COM experience
12" wide trench and backfill, 36" deep as per 1996 Means
Based on 3-phase power, working 24 hrs/day, $0 09/kW-hr
Costs for AS treatment building included with corresponding VRS
Costs for air/water separator lank included with corresponding VRS

c*fa/x«coxKfitnthtm* (nMimart [Costs for thermal air treatment included with corresponding VRS
«<rco<l»c»on«nd<rMim«n<[cost for collection and treatment of air included with correspondin l VRS

iaflorlBased on 10 hour work day at the average COM labor rale of t60 for oversite personnel
[Based on $60Vday rental fee for a field vehicle

equipment

mistxilaneous

feacftaM laboratory ana/ysi

Based on COM equipment rental rates
Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)
Based on average cost incurred for volatile organic compound analysis. One duplicate and one
blank will be collected per 10 samples.



TABLE 7-19

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD, ILLINOIS

AREA 4 - LEACHATE
ALTERNATIVE SCL-4D: REACTIVE BARRIER WALL / LEACHATE MONITORING /

GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions $25,000
Reactive Bamer Wall $3,580,000
Leachate Monitoring Wells $45,000

SUBTOTAL CONSTRUCTION COSTS (1) $3,650,000

Bid Contingency (15%) $548,000
Scope Contingency (20%) $730,000
Engineering and Design (15%) $548,000
Oversight/Health and Safety (5%) $183,000

TOTAL CAPITAL COSTS $5,659,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _ ___$7,000

TOTAL ANNUAL COSTS $7,000

REPLACEMENT COSTS (2)

Iron Rejuvenation $25,000
Monitoring Well Replacement (every 15 years) _____$56.000

TOTAL REPLACEMENT COSTS $83,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3> $5,659,000
Present Worth Annual O&M Costs (2)

Quarterly Sampling - years 1 and 2 $52,000
Semi-annual Sampling - years 3 through 30 $149,000

Present Worth Replacement Costs (3) _____$51,000

TOTAL PRESENT WORTH $5,911,000

(1) Replacement costs include construction and oversight capital costs.
(2) Capital costs represent the present worth of the given alternative.
(4) The "Present Worth Annual O&M Cost" line item includes all annual costs except for costs per

sampling and analysis event. Costs incurred for sampling and analysis are broken down per sampling
schedule as listed. Sampling and analysis costs are based on a 7% discount rate over a
30 year projection (Based on RCRA Closure Guidelines)

(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
monitoring wells every 15 years and Iron rejuvenation every 10 years (three times over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE

ALTERNATIVE SCL-4D: REACTIVE BARRIER WALL / LEACHATE MONITORING / GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE

Construction/ Start-up A
Instillation Annual OS.U Baseline

COST COMPONENT No. Units Unit Cost

$25,000 J25.000

i»tting ml nuawwto and tataMian

••••••
«*/r msttntban and mafena/i

IfKtitte ItbonKxv »nityv

"' Th« monAomg icfwduto ov«r 30 yon WM assumed u

Y nan 1.2' quanoly umpling Yean 3 B-nxjgn 3O= Mtn-annud sampling (Basad on RCRA Oosuro Guidalinas)
The« cx»« are Incorpoosled In «»di a««maliv«'i co« summary under "Annual Operation aod Maintenance '



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE

ALTERNATIVE SCL-4D: REACTIVE BARRIER WALL / LEACHATE MONITORING / GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE • COMMENTS

M0tffcM Coat b*Md on COM axpcnanc*

Bated on 10 hour wort day X tf» av«rag« COM labor rat* of S60 fix ov«rMa personnel
Baud or l30CVwmk ranial f*« (or a fwW WiicM
Baxd on COM equipment ranul rmloi
Inciovntal axpen««t (minor repars. rapiacemdnt of aquipmenl.
Bawd on avwaoa cot inaxred for VOCi. On* duplcal* and one Wank will b* collecled per 10 samples



m

TABLE 7-20
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

AREA4-LEACHATE
ALTERNATIVE SCL-4E: AIR SPARGING ALONG GHZ BOUNDARY AND SOURCE AREA /

LEACHATE MONITORING / GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Deacrlptlon Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
VRS
Air Sparging
Leachate Monitoring Wefc

SUBTOTAL CONSTRUCTION COSTS(1>

$25.000
$1,038.000

$312.000
$104.000

$9.000

$1.488,000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$223,000
$298,000
$223.000
$74.000

$2,306.000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per sample event)
VRS Regular System Maintenance/Electrical
Air Sparging Regular System Maintenance/Electrical

TOTAL ANNUAL COSTS

$5.000
$26.000
$26.000

$57,000

REPLACEMENT COSTS

Leachate Monitoring WeBs (every 15 years)
Equipment Replacement (e.g., motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS m

$29.000

$20.000

$49,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs m

Quarterly SampRng - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs m

TOTAL PRESENT WORTH

$2.306.000
$323.000
$37.000

$106.000
$24,000

$2,796,000

(1) Capital costs tor construction Hems do not hK*ide owsight «ses. which are accounted for separately
(2) Replacement costs Include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) The -Present Worth Annual O&M Cost" toe Hem Includes an annual costs except for costsper

sampling and analysis event Costs Incurred for samplng and analysis are broken down per sampUn
schedule as listed. Sampling and analysis costs an) based on a 7% discount rate over a
30 year projection (Based on RCRA Closure Guidelines).

(5) Present worth of replacement costs Is based on a 7% annual discount rate and replacement of
system equipment every 15 years (once over 30 year projection) and monitoring weBs every 30 year



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4. LEACHATE

ALTERNATIVE SCL-4E: AIR SPARGING ALONG GMZ BOUNDARY AND SOURCE AREA / LEACHATE MONITORING / GROUNDWATER
USE RESTRICTIONS

DETAILED COST ESTIMATE - COMMENTS

Construction/
Installation Annual O*M

Capital Cost Cods Cost*

SUrt-up ft
Bassf In*

CostsCOST COMPONENT Unit No. Units Unit Cost

rented *Mfpfe*v
4-cMon«Mf|**v

•mvriton tor piping pMowmnt

Costs fcr AS trsstmsntbuMing included wtthVRS
Costs for sir/water saturate tankIndudsd with corcsspondtog VRS

for inMTitM Mr VMinMni IncluoMd woi



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE

ALTERNATIVE SCL-4E: AIR SPARGING ALONG GMZ BOUNDARY AND SOURCE AREA / LEACHATE MONITORING / GROUNDWATER
USE RESTRICTIONS

DETAILED COST ESTIMATE • COMMENTS

fcotf fenlCoM bend on COM experience

conanxton traler Innttl and dWtwy)
moMMoon

OSSnn ano SeSjy eQUyffiefll

eMcftice) power onto* supply

5ffx1? ennstnjctkM traler-$16SArtd«ivery fee QOOmQ-rental elcwKa par 1996 Means
Heavy equipment and traiers, per vendor estimate
Allowance for traier and equipment damobtaetion
Based on level of personal md vehicle deconUmlniUon mtiopited for ttiit alternative
A»ow«nc«bM<«onCDM«qulpin«nlf»to»

•tocMcrtpow

attfkftcop

VRSMfJmM*«an

VORS mam fylMvn
VRS control pmtli
FctriMattf^fipt
4'ctiton **tpipt

•r )«QutanMflO f« HP)

aioWalw ttpmtor l»n*
iMneMvm*! ta*tmn(

Cort •nocOted w«h tnitiminn of SVE wait. Bated on COM nqMrtenoa.
Vendor Include* btoww. «xp motor. Inline air Mer. tlencers, dfeition valve. moMura separator, condensate
transfer pump, nigh oondent. level alarm, vac reM valve, vac. gauges, (kid mnting.. Interconnecting piping
and a manual motor start switch
Vendor estimate • NEEP (May 1998)
based on COM experience
based on COM experience
ir wide trench and backM. 36" deep as per 1996 Means
Based on 3-phaae power. worUng 24 hrs/day. SO.OwVWnr

Based on COM experience
Based on COM exoartanca

AS wet natalakon

ASmansyMem

AS control ptntlt

t'c*rtton am piping
ttavtton lor piping placement

etocMcef ponw/e9uiiemenai fiS HP)

f mpmor Itnk

rnsl eiini Msil wMi Inslsiatlnn i if I'M mill Besed on COM experience.
Vendor Includes blower, exp motor. Inline silencer, pressure relief valve. unUzed base pressure gauge and

Vendor estimate
Besed on COM experience
Based on COM experience
ir wide trench and backM. 36- deep as per 1996 Means
Based on 3-phase power, working 24 hrs/day. $0.09/kW-hr
Costs for AS treatment buHIng included with conespondingJ/RS
Costs for air/water separator tank Included with corresponding VRS
Costs far thermal air treatment included wkh VRS

labor rate of KO for oversKe personnel
Based on J6O>d*y rental lee tor a f»W vehicle
Based on COM equipment rental rates
Incidental expenees (minor repairs, replacement of equipment local purchases, etc)
Based on average cost incurred for volatile organic compound analysis: One duplicate and one blank win be
collected per 10 samples.



TABLE 7-21

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORO, ILLINOIS

FOCUSED FEASIBILITY STUDY

SOURCE AREA 7 - LEACH ATE
ALTERNATIVE SCL-7A: NO ACTION / LEACH ATE MONITORING/ GROUNDWATER

USE RESTRICTIONS/ NATURAL ATTENUATION
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS

Bid Contingency (15%)
Scope Contingency (20%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$25,000
$23,000

$48,000

$7,000
$10,000
$2,000

$67,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$9,000

TOTAL ANNUAL COSTS $9,000

REPLACEMENT COSTS(1)

Monitoring Well Replacement (every 15 years) _____$44,000

TOTAL REPLACEMENT COSTS $44,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) m

Present Worth Annual O&M Costs
Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs m

TOTAL PRESENT WORTH

$67.000

$67.000
$191.000
$22,000

$347,000

(1) Replacement costs include construction and oversight capital costs.
(2) Capital costs represent the present worth of the given alternative.
(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

monitoring wells every 30 years.



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 7 - LEACHATE

ALTERNATIVE SCL-7A: NO ACTION / LEACHATE MONITORING/ GROUNOWATER USE RESTRICTIONS/ NATURAL ATTENUATION
DETAILED COST ESTIMATE

Construction '̂

tottr
t*Mcto

•guripnw*
/iMaM/wous

hours
day
Is
Is

each

60
3
1
1
11

$60
$60
$600

$1.000
$380

$3.600
$180
$600
$500

$4.180

" The monitortng tdwXM ovw 30 ycara wu awumad M
YHTI \2* quMwly umplng: YMft 3 twough 30> MrN-wuil unylng (Dtl«a on RCRA Oo«m GuMMnM)



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 7 • LEACHATE

ALTERNATIVE SCL-7A: NO ACTION / LEACHATE MONITORING/ GROUNOWATER USE RESTRICTIONS/ NATURAL ATTENUATION
OETAJLEO CO*T ESTMATE • COMMENTS

B«««den 10hour<Kxtd«y«Hh««v«f»gt COM liberf̂ »o>»60tofov»f»top«f»onn«l
B«»«dontaClrd«yr»nl«lf»«tor«mMv«h>d»
Bmd on COM •qulpnunt note! r«m

laxntory

Inddtntal «xp«n»et (minor '•P*'". °* •guy™*"*. toc«l pufdmet. «tc)
B*Md on »v*no» ood ncurrvd for vOCi and Nop«r«fnet«r»; On* dupUoto ind ona blink will be
coieded per 10 Mmpte*.



TABLE 7-22

SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD. ILLINOIS

AREA7-LEACHATE
ALTERNATIVE SCL-7B: MULTI-PHASE EXTRACTION/ COLLECT LEACHATE AND
TREAT BY AIR STRIPPING UNIT / DISCHARGE TO ON-SITE SURFACE WATER /

GROUNDWATER USE RESTRICTIONS/MONITORING
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Containment System
Leachate Monitoring Wells
Multiphase Extraction in Source Areas
Multiphase Extraction Monitoring
Geophysical Survey

SUBTOTAL CONSTRUCTION COSTS'

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$25,000
$322.000
$23,000

$425,000
$44,000
$87,000

$926,000

$139.000
$185,000
$139,000
$46.000

$1.435,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System $35.000
Leachate Treatment System Sampling and Analysis
(per sampling event) $4.000

Leachate Sampling and Analysis (per sampling event) $6,000
Multi-Phase Extraction in Source Areas $83.000

TOTAL ANNUAL COSTS $121,000

REPLACEMENT COSTS m

Leachate Containment System (every 15 years) $282,000
Monitoring Wefl Replacement (every 15 years) _____$44.000

TOTAL REPLACEMENT COSTS $326,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)01

Present Worth Annual O&M Costs w

Leachate Treatment System Sampling
Quarterly Sampling - yean 1 through 30

Leachate Sampling
Quarterly Sampling - yean 1 and 2
Semi-annual Samplng - years 3 through 30

Present Worth Replacement Costs w

TOTAL PRESENT WORTH

$1,435.000
$652.000

$200.000

$44.000
$145.000
$161.000

$2,637.000

ANTbJdi

(1) Ciptal cods far construction Msms do nol Inctato OMrafQht foes.
(2) R«pUc«m«nl costt Indud* ccntbudon and oversight capM oottt.
(3) CapM costs mprvMnC •» praMrt worth of to glvsn sMsmstfv*.
(4) The-PrMantWorttAnnualOAMCo*rkwM*mlndud«**l«nnualcott«cmptforcostspw

umplng sod analysis svsnt Costs Incumd for Mmping and tnttftit un broken down per umplng
•crwduto •* Mttod. Samplng wd inilyite ooMura t»Md on • 7% dtooount nta owr •
30 y«v projMSon «or tw Lawlwl* ConWnnwnl Syrtwn end owr • 3 y««r prafMDon for VMMuW-PtwM
Extractkxi System (Bw»d on RCRA Ckmira GuleMM*).

(5) Pmi«nt»»ot»o>i»pl«c«rnentco«t»l«bMidon»7%«nn»i<<o1«eounti«>a«ridr»pl«oarn«nto<
monrtorlng wefli «od leachrte conutnmtrn »y»»n (InduoTng

cantFBl pun? dadon. wlractlon w«ii, piping, pump*, and «tr stripping
un«) evwy 15 yam (Iwtca ov«r 30 y«ir protection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 7 - LEACHATE

ALTERNATIVE SCL-7B: MULTI-PHASE EXTRACTION/ COLLECT LEACHATE AND TREAT BY AIR STRIPPING UNIT / DISCHARGE TO ON-
SITE SURFACE WATER / GROUNDWATER USE RESTRICTIONS/MONITORING

DETAILED COST ESTIMATE

Unit No. Units UnHCostCOST COMPONENT

Construction/ Start-up &
InsttllMtlon Annutl OtM Btselint

I Cost Costs Costs Costs

Iraalmanfouittno
thcthctl fuppfy

•(fraction Mf mafanafi and intMMon
putnp /Detonate end Jnsfelefrori

2"dto- carbon lava/carbon ilae/p^pe AD/DM* to fieederpjpa
4 ' oto. carbon cteaf naadar pfea to Canftaf Pump SMion

CanMPumpSMian
<•*». c*t>on lt»tl pip» from C»i*nl Pump Stlbon to •* ttripp*

unit
tif stripping tnMbTMnf untf wiu intstewftofT

otocfrfciy

••̂ •1
Is
Is
to

well
pump

feet
feet

to

feet
unit
to

feet

•̂ •̂ •W
1
1
1
8
10

160
2,000

1

300
1
1

500

$5,000
$40,000
$5,000
$6,000
$2,000

$25
$32

$54,500

$32
$50,000
$12.000

$32

••BOBBIHil
$5.000
$40,000
$5,000

$20.000

$4,000
$64.000
$54.500

$9.600
$50,000

$16,000

L̂ L̂ L̂ LBiSEEBL̂ HHI

$48.000
$1,000

$5,000

$2,500

$5,000

$15.000
$12.000

••KHB

. L ^ . . , . . , . • - . - x . • ' • - i

; t • ' . ' , , : . , . . : i , • , . • ' • , ' ,

?.V ,.•, ,. • • „'.-. . : - . . • • ;• •• :;,.-•;. ;.

tobor

l».pli.t. ««««<»i.n« «K«»«III l«l».v»*»w ««»lii«l»

hours
day
to
to

each

10
1
1
1
2

$60
$60

$600
$1.000
$1.000

$600
$60
$600
$500

S2.000

hour
v*Mc*

•quipmtat

(40 «.. 4 inch PVC «*ft
MPE Sy*f»m induing tndotm

Piping (2 in PVC C 3 It hfftl
Air Stripptr Srrtwn Exptnm

each

each

O£M MMrwtt md Ltbor
E»p«ndM Mr Sthftptr O I M

NMnlGu

60

11

10

$60

$1.000
$130

$6.000 $60.000

$3.600

to 1 $600 $600
$500

$1.430

to
If
to
to
to
to
to
to

1
2000

1
1
1
1
1

$200.000
$20

$75.000
$50.000
$55.000
$7,000
$7.000

$200.000
$40.000
$75.000
$50.000

1 1 $14,000 1

$55,000
$7,000
$7,000
$14,000

—

MoMfemoo
flwOnm

GtmmtRiyLogt
EU-MLog*

Sftnd Wall i* Logging SMon*

te
to

weR
wefl

tUtkxi

1
1
9
g

612

$2.000
$5.000
$175
$175
$125

$2.000
$5.000
$1.575
$1.575
$76.500

ring tctv I ov«r X y««rt wu auunwd M:"'Thtmonto
YMTI 12 * qu*rt*rly umping: YMTI 3 through 30> Mm^muil tamping (BaMd on RCRA CkMur* Guidaina*)

m incorporaMd in MCh •MmMiM'i cod iumrrary under 'Annuil Operation and MaJntcmno*.*

MTbjdi Pag* 2 of 3



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 7• LEACHATE

ALTERNATIVE SCL-7B: MULTI-PHASE EXTRACTION/ COLLECT LEACHATE AND TREAT BY AIR STRIPPING UNIT / DISCHARGE TO ON-SITE
SURFACE WATER / GROUNDWATER USE RESTRICTIONS/MONITORING

DETAILED COST ESTIMATE - COMMENTS

(W *•* Cost based on COM

•toctrial $upf*r

extraction wtt vufatifton

pump mtltntl* intttimon

«• eta. e»rt>on aval nsadtr pipf to Ctntnl Pump Station
Cfntnl Pump Station

«•<*«. carton Ottlpipa from Oartnl Pump Station to tirHrippat
unit

lir ttnppmg tnubntnt unH and inttalaoon
Elactnoty

4'Otchitgtpipgtoattk

Cost based on COM experience
Based on a 20 fool x 20 foot building - cost based on Butler Building April 1998 cost estimate
Based on COM experience____________________________
4" diameter, stainless steel construction, 35 foot depth with 10 foot screen - cost based on COM
experience of average extraction well installation costs.___________________
1 pump per wen (2 spare) @ 1.2 to 7 gpm flow with/control box each pump - costs based on April 1998
Grundfos cost estimate
2" diameter carbon steel pipe, 10 foot linkages from each of the 9 wells to treatment unit (with 15%

- cost based on CDM experience__________________________
4" diameter carbon steel pipe, 10 foot linkages from header pipe to Central Pumping Station (with 15%
contingency) - cost based on CDM experience____________________
Includes controls - cost based on CDM experience
4* diameter carbon steel pipe, 10 foot linkages from Central Pumping Station to treatment unit (with
15% contingency) - cost based on CDM experience______________________
Shallow Tray air stripper model 2631 with options - cost based on April 1998 North East Environmental
Products. Inc. cost estimate______________________________________
Based on Carbon Air cost estimate
4" diameter carbon steel pipe, 10 foot linkages from treatment unit lo Creek (with 15% contingency) •
cost based on COM <

tater
Mhcto

aquipmant

IttctttH tiaatntai* tyttam laboratory analymt

Based on 10 hour work day at the average CDM labor rate of $60 for oversite personnel
Based on $60/day rental fee for a field vehicle
Based on COM equipment rental rates
Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)
Based on average cost incurred for priority pollutants analysis; One duplicate and one blank will be
coflected per 101

labor
M/K*

aquipmant

laacriata lalmatory tnat/in

Muft-Phw MMt (40IL. 4 inch PVC nth davalopmant
WMc SytttfR tnououtQ •notocuw

Piping (2 in. PVC Q 3 IL bgt)
Air Stnpptr Syttam Enptmton

Pilot Study
(MM Mriwteft tna Ltbor

EnptnOHlAirStnpptfOtM
EifwndMAr Stripf* / CMyto QudWon

NttunIGn

Based on 10 hour work day at the average CDM labor rate of $60 for oversite personnel
Based on $60/day rental fee for a field vehicle
Based on CDM equipment rental rates
Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)
Based on average cost Incurred for volatile organic compound analysis; One duplicate and one blank
wWberajjectedperlOt

Based on CDM experience
Based on Carbon Air cost estimate
Based on CDM experience
Based on Carbon Air cost estimate
Based on CDM experience
Based on Carbon Air cost estimate
Based on Carbon Air cost estimate
Based on Carbon Air cost estimate

*n fer MtfMfm* MM* Based on CDM experience
Pmnun Montana Point* Based on COM

MoMtonc*
PvOwm

Gtmmm Rty Log*
EU-3»Log*

SIPfnd VIP off ttt Logging Stftan*

Based on Ground Truth Environmental cost estimate
Based on Ground Truth Environmental cost estimate
Based on Ground Truth Environmental cost estimate
Based on Ground Truth Environmental cost estimate
Based on Ground Truth Environmental cost estimate

MTTbxto



iii
TABLE 7-23

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD, ILLINOIS

AREA7-LEACHATE
ALTERNATIVE SCL-7C: REACTIVE BARRIER WALL / LEACHATE USE

RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions $25,000
Reactive Barrier Wall $2,573,000
Leachate Monitoring Wells _____$50,000

SUBTOTAL CONSTRUCTION COSTS (1) $2,648,000

Bid Contingency (15%) $397.000
Scope Contingency (20%) $530.000
Engineering and Design (15%) $397.000
Oversight/Health and Safety (5%) $132.000

TOTAL CAPITAL COSTS $4,104,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$8,000

TOTAL ANNUAL COSTS $8,000

REPLACEMENT COSTS (D

Iron Rejuvenation (every 10 years)
Monitoring Well Replacement (every 15 years)

TOTAL REPLACEMENT COSTS

$25.000
$72.000

$97,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(2>

Quarterly Sampling • years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs(3)

TOTAL PRESENT WORTH

$4,104,000

$59,000
$170,000
$58.000

$4,391,000

(1) Replacement costs include construction and oversight capital costs.
(2) Capital costs represent the present worth of the given alternative.
(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

monitoring wells every 15 years (twice over 30 year projection) and iron rejuvenation every
10 years (three times over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA7-LEACHATE

ALTERNATIVE SCL-7C: REACTIVE BARRIER WALL / LEACHATE USE RESTRICTIONS
DETALED COST ESTIMATE

Construction/ Start-up A
Insttttttion Annual O&U

Cost Co*t* Costs CostsCOST COMPONENT

"Th«t 3rtng * ov»r 30 yMra was auurwd •*:
YMTI 12 * quMMly tta&ng: Y««i 3 ttrough 3O- Mfrt-anrutf nmpllna (B*Md on RCRA Clocura GukMn**)
Th*H cads sra IncotporKxl In •** HMmMM's cost sumnwy mtsr "Annuil Opcrabon •no M*>K«nanc* •



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 7 - LEACHATE

ALTERNATIVE SCL-7C: REACTIVE BARRIER WALL / LEACHATE USE RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

•wi Cod bated on COM experience

Batedonl60/dayr»ntaHeetarafleldvehlde
Bated on 10 hour »or» day at fte average COM labor rate of HO tar overate pertonnel

Bated on COM eoi
Incidental expentet (minor repair*, replacement of equipment total purchatet. elc)
Bated on average oott incurred lor volaUe organic compound analytit: One duplicate end one blank wiU
be colltrted per 10 tamotet.____________________________________



TABLE 7-24

SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FOCUSED FEASIBILITY STUDY

SOURCE AREA 9/10 - LEACHATE
ALTERNATIVE SCL-9/10A: NO ACTION / MONITORING AND NATURAL

ATTENUATION
COSTSUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS

Bid Contingency (15%)
Scope Contingency (20%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$25,000
$18,000

$43,000

$6.000
$9.000
$2.000

$60,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$5,000

TOTAL ANNUAL COSTS $5,000

REPLACEMENT COSTS<1)

Monitoring Well Replacement (every 15 years) _____$29.000

TOTAL REPLACEMENT COSTS $29,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(2>

Present Worth Annual O&M Costs(2>

Leachate Sampling and Analysis
Quarterly Sampling • years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs m

TOTAL PRESENT WORTH

$60,000

$37.000
$106,000
$14,000

$217,000

(1) Replacement costs include construction and oversight capital costs.
(2) Capital costs represent the present worth of the given alternative.
(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

leachate monitoring wells every 15 years (twice over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 9/10 - LEACHATE

ALTERNATIVE SCL-9/10A: NO ACTION / MONITORING AND NATURAL ATTENUATION
DETAILED COST ESTIMATE

COST COMPONENT

Construction/ Start-up £
Insttllttlon Annutl OtU Bastllnt

I Cost Cost* Costs CostsUnit No. Unit* Unit Costwommmm
tt I 1 I $25.000

4 I S4.500

fwdiJi over 30 yore wu istunwd •»
YMR U ' iMVUrty Mmpling: Yuri 3 tvough 30* urn-annual umpling (BuM on RCRA Ckwur. GukMnu)
ThiM co«t« «• >n.uipun>«i1 in Mch •Itamiliv*'! COM tummwy irxHr 'AnnvMl OpcnMkn and



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA t/10 • LEACHATE

ALTERNATIVE SCL-W10A: NO ACTION / MONITORING AND NATURAL ATTENUATION
DETAILED COST ESTIMATE • COMMENTS

Bated on 10 hour wort day at the average COM labor rate of $60 tor overate peraonnel
Bated on $60/d«y rental fee tor • field vahlete
BM&J on COM «qulpm«nt ranttl ratet
Inddentol «xp«n»«« (minor r»o«in. reptocxnant of equlpnunt, tooU pureh«i««, «c)
Based on «v«ng« cod incurred for VOCt and bioparanwten: One duplicate and one blank will be
collected per 10 tample*._________ _____ ^^^



TABLE 7-25

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD, ILLINOIS

AREA 9/10 - LEACHATE
ALTERNATIVE SCL-9/10B: LEACHATE COLLECTION AND TREAT BY AIR STRIPPING

UNIT / DISCHARGE TREATED LEACHATE AT OFF-SITE SURFACE WATER /
LEACHATE USE RESTRICTIONS

COSTSUMMARY

Item/Description Tout Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Containment System
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS *

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

S25.000
$808.000
$23.000

$856.000

$128,000
$171.000
$128,000
$43.000

$1.326,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System $35.000
Leachate Treatment System Sampling and Analysis
(per sampling event) $4,000
Leachate Sampling and Analysis (per event) _____$3.000

TOTAL ANNUAL COSTS $42,000

REPLACEMENT COSTS "

Leachate Containment System (every 15 years)
Monitoring Well Replacement (every 15 years)

TOTAL REPLACEMENT COSTS

$768.000
$29.000

$797.000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs<4>

Leachate Treatment System Sampling
Quarterly Sampling - years 1 through 30

Leachate Sampling
Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Cost* w

TOTAL PRESENT WORTH

$1,326,000
$434.000

$200,000

$22.000
$64,000

$394,000

$2,440,000

(1) Captal costs tor construction lemt do no* Include oversight fees.
(2) R*pteo*m««ca(Ulnckjd«corMlnjclkinindovw«lghtcap«al cen

mt the present worh of the glvi(3) Cap*
(4)

sampling and analysis event Costs honed tar sampang and analysis are broken down per sampling
schedule at tsted. Sampsng and analysis costs are besed on a 7% discount rat* over •
30 year projection (Based on RCRA Closure Guidelines).

(5) Present worth of replacement costs Is besed on a 7% annual discount rate and replacement of
monloring web and leachate containment system (Including
central pump station, extraction wefts, piping, pumpt. and air stripping
unit) every 15 years (once over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA W10 - LEACHATE

ALTERNATIVE SCL-9/10B: LEACHATE COLLECTION AND TREAT BY AIR STRIPPING UNIT / DISCHARGE TREATED LEACHATE AT OFF-
SITE SURFACE WATER / LEACHATE USE RESTRICTIONS

DETAILED COST ESTIMATE

Construction/ Start-up &
Installation Annual O&M Baseline

Cost Costs Costs Costs

maMz«*>fVttonoM«u*>ft lor <l

•hctolc*! tuppty
ntneton wti Intuition

pump ImttlttKn
2' da cwton Ottl pipt Horn wti to hftOtr ptpt

4'<t» d/tai ttttl httdtrpipt to Ctrtrtt Pimp Station

«•<«». aiton ttttl httOtr tip» ann»a*lta*irtlitfptr tint

4- cut iron flMrugt ptpt to of-Ht nMtwt wtttr ok

pump
feet
feet

tort
unit

55
60
275

1.150

50

$25.000
$40,000
$1,000
$5,800
$2,000

$25
$32

$54.500

$32
$40.000

$25,000
$40.000
$1.000

$120.000
$6,875
$36,800
$54.500

$1,600
$40.000

$310.000
$6.000

$5,000

$15,000

$5.000

$15.000

tqulpmtnl
nfmltnioui

MKftd* (Mm** tyitomttAonftxy tmloa

nNortng KtwdU* ov«r 30 yMra w» MtuiMd ••:
Y»« 1.2 « qu«ttrty »«tip«ng: Y»«ra 3 trough 30- t*rt*m*t MfnpVng (BtMd on RCRA Ctowra GukMin*«)
Th*M oofti «• incarparaWd in •«* iMnwlM1! cod (umnwy inter 'Annuil Optnlan md MiMirwno* *



;/2
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

AREA irtO - LEACHATE
ALTERNATIVE SCL-M10B: LEACHATE COLLECTION AND TREAT BY AIR STRIPPINO UNIT / DISCHARGE TREATED LEACHATE AT OFF-SITE

SURFACE WATER / LEACHATE USE RESTRICTIONS
DETAILED COST ESTIMATE-COMMENTS

•i*Bceon Ml tuMMfen

pwnpinMMion

?• d» oitan MM* m» tarn Ml to ftMdv

r«fi. careen ifMtpfc* eomcMtf ID tlrttrifptf ml

•*• **v*v kMenenr cnl M> MUMtan

Based on a 20 toot x 20 foot butdlng - cod based on Butler Buidlng April 1998 cod estimate
4" diameter, stainless Meet construction. 35 foot depth with 10 toot screen - cod based on COM
experience of average extraction wel Installation cods.
2 pumps per we* (1 spare) O 1 -2 to 7 gpm flow with/control box each pump - costs based on April 1 998
Grundfos cost estimate
r diameter carbon deal pipe, 10 foot linkages from each of the 55 wets to treatment unit (with 15%
contingency) - cod baaed on COM experience
4* diameter carbon steel pipe, 10 foot linkages from main line to Central Pumping Station (with 15%
contingency) • cod baaed on COM experience

4' diameter carbon steal pipe, 10 foot Inkages from Central Pumping Station to treatment unit (with 15%
contingency) - cod basid on COM experience
Shallow Tray air stripper modal 412S1 with options - cod based on April 1998 North Ead Environmental
Products, Inc. cod edtmale
4" diameter cad Iron pipe, form treatment unit to off-site surface water discharge (with 1 5% contingency) -
cod based on COM exnerienca

Baaed on 10 hour work day at »>e average COM labor rate of $60 tor overslte personnel
Based on $60/day rental tee far a field vehicle

I on COM equipment rental rates
Incidental expanses (minor repairs, replacement of equipment local purchases, etc)
Based on average cod Incurred tor priority poa One duptcate and on* blank wM be

Based on 10 hour wot* day at the average COM labor rate of $60 tor overstte personnel
Based on »3<XVweefc.fentaHee tor a fldd vehicle
Based on COM equipment rental rate*

mses (minor repairs, replacement of eojuipment, local
Baaed on average cod Incurred for VOC analysis: One duplicate and one blank will be collected per 10

cal purchases,
and one blank

etc)



TABLE 7-26
SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 9/10
ALTERNATIVE SCL-9/10C: AIR SPARGING (AS) ALONG GMZ BOUNDARY / MONITORING /

GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
Leachate Monitoring Wells
VRS
Air Sparging

SUBTOTAL CONSTRUCTION COSTS (i)

$25,000
$1,038,000
$23,000
$232.000
$161.000

$1,479.000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$222,000
$296,000
$222,000
$74,000

$2.293,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event)
VRS Regular Maintenance/Electrical
Regular System Maintenance/Electrical

TOTAL ANNUAL COSTS

$3,000
$26,000
$36,000

$65.000

REPLACEMENT COSTS

Monitoring Wells (every 15 years)
Equipment Replacement (e.g., motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS ffl

$29,000

$15,000

$44,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)P)

Present Worth Annual O&M Costs<4)

Leachate Sampling
Quarterly Sampling - yean 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs m

TOTAL PRESENT WORTH

$2,293,000
$807,000

$22,000
$64,000
$22,000

$3,208,000

(1) Capital costs for construction Kerns do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

system equipment and teachate monitoring wells every 15 years (once over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 9/10

ALTERNATIVE SCL-W10C: AIR SPARGING (AS) ALONG GMZ BOUNDARY / MONITORING / GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE

Construction/ Start-up &
Installation Annual O&M Baseline

ilCo»t Costi Costs CostsUnit No. Units Unit Cost

con Jfrixtfoft tftUtt IftHU Artu dkfMO4

ovoon
AMffi tnd MWy wjufcm**

•tocMca/poww iw

VRSMftaMMton

VKScoalnlptaUt
f piping

nft (W HP)

Is
Is
n
n
n
y-
sf
Is
Is

1
1
800
50
850
1
400
'

$14.000
$3,000
$57
$32
$0.67
$10.000
$100
$5,000

$14,000
$3,000
$45,600
$1.600

$40.000
$5,000

$5.000
$1.000

$570

included

included

$10.000
$500

$10,000

$1.000
$4.000

lofAStMliin<ilbuMngtndu<l«d»H»con»tponamVRS



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 9/10

ALTERNATIVE SCL-9/10C: AIR SPARGING (AS) ALONG GMZ BOUNDARY / MONITORING I GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS

50*12- construction trailer - $1.65/mi delivery fee (lOOmi) - rental allowance per 1996 Means

HfeMeU pomr nnfe* tufpfy

Heavy equipment and trailers, per vendor estimate
Allowance tor trailer and equipment demobilization
Based on level of personal and vehicle decontamination anticipated for this alternative
AJtowance baaed on COM equipment rates
Based on expected electrical costs per month tor this alternative

^S trtl mttltHon

ffIS control ptntlt
•cwtonOttlpipt
" often tfMf ptpt

vlnamnlt(IOHP)
tmtmtntMUag
ttornpMtarOo*

tcHvttto CsVDOf)

Cost associated with installation of SVE wells. Based on COM experience.
Vendor Includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensata transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,

Vendor estimate - NEEP (May 1998)
based on COM experience
based on COM experience
12" wide trench and backfill, 36" deep as per 1996 Means
Based on 3-phase power, working 24 nrs/day. $0.09/kW-hr
Basic prefabricated building on concrete pad Based on COM experience.
Based on COM experience
Based on COM experience

iMC/Mti Montey tnifyttt

AS control ptn**

4" ctitontttel piping
ncmubon tor piping pl»o*intnt

mttattr mptntar On*

Based on 10 hour woifc day at the average COM labor rale of $60 tor oversrte personnel
Based on *300/week rental fee for a field vehide
Based on COM equipment rental rates
Incidental expense* (minor repairs, replacement of equipment local purchases, etc)______
Based on average coat incurred for VOC analysis: One duplicate and one blank will be collected

lOsamp

Cos! associated with installation of AS wells. Based on COM experience.
Vendor Includes blower, exp motor, inline silencer, pressure relief valve, unitized base, pressure
gauge and a manual motor starting switch.___________________________
Vendor estimate

Based on COM experience
ir wide trench and backfill. 36" deep as per 1996 Means
Based on 3-phase power, working 24 hrs/day. $0.09/kW-hr
Costs for AS treatment building included with corresponding VRS
Costsfor air/water separator tank included with corresponding VRS
Costs for activated carbon air treatment inducted with corresponding VRS



TABLE 7-27

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD, ILLINOIS

AREA 9/10 - LEACHATE
ALTERNATIVE SCL-9/10D: REACTIVE BARRIER WALL / LEACHATE MONITORING/

GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions $25,000
Reactive Barrier Wall $2,073,000
Leachate Monitoring Wells ____$50,000

SUBTOTAL CONSTRUCTION COSTS{1) $2,148,000

Bid Contingency (15%) $322.000
Scope Contingency (20%) $430,000
Engineering and Design (15%) $322,000
Oversight/Health and Safety (5%) ____$107.000

TOTAL CAPITAL COSTS $3,329,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$5.000

TOTAL ANNUAL COSTS $5,000

REPLACEMENT COSTS (i)

Iron Replacement (every 10 years)
Monitoring Well Replacement (every 15 years)

TOTAL REPLACEMENT COSTS

$25,000
$58,000

$83,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs<2)

Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs<3)

TOTAL PRESENT WORTH

$3,329,000

$37.000
$106,000
$51.000

$3,523,000

(1) Replacement costs include construction and oversight capital costs.
(2) Capital costs represent the present worth of the given alternative.
(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

monitoring wells every 15 years (once over 30 year projection) and iron replacement every
10 years (twice over 30 year projection).



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT
AREA W10- LEACHATE

ALTERNATIVE SCL-SV10O: REACTIVE BARRIER WALL / LEACHATE MONITORING/ GROUNOWATER USE RESTRICTIONS
OETALEO COST ESTMATE

1

COST COMPONENT On/I Mo. (Mfts
^Q 2̂̂ ^UQUiVmHJlBHHHĵ ^̂ l̂ll|̂ H

nootfuftxi
turn* **»•**»

g»t» IntOtttor
ton

/•Hng wtfflMMrtaft •ndtacMMIan

to
n1

If
n1

wad

1
43.250
10.000
6,000

Unit Cost

Construction/ Start-up &
Installation Annual OAM Baseline

Capital Cost Costs Costs Costs
- •\vT47v,; .;,, • ;?! ; >_jr>

$4
$150
$40 $320.000

2 I $20,000 |

fauotaimm
$40.000
$173.000

$1.500.000

mmanmm

$40.000 I

mamaamt

labor
«•<*»

•OMpnwnt
mtKalirwou*

hourt
day*

to
to

each

40
2
1
1

14

$60
$60

$600
$1,000
$130

$2.400
$120
$600
$500

$1.820

xtngtcM i ovw 30 yMra w«t UKirwd M:
2 • qiUfMIy Mmpling: Y««r» 3 ttvough 3O» Hmt-nul Mmfflng (Buna on RCRA CkMura GukMkwt)

Thn* coiti n Incorporated In *acn HttmMlv*'! ootl sumrmry under 'Anou* Operation and MUnanance'



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT
AREA 1/10 - LEACHATE

ALTERNATIVE SCL-W10D: REACTIVE BARRIER WALL / LEACHATE MONITORING/ GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

B«MdonCDM*qulpi

B«i*d en 10 hour wort a^*lh*«»*r«o^(^ labor njteotw for ov«rrt*p«fionti*l
B*i*d on »80/d«y nMOHn tor «»ildv*hlel»

ntr
Inddant*! *Kp*im« (minor nftln. r*pl»eam»nl et*qulpm*nl. tool puroh*i*». ate)
B«i*d on mmtgt co*t lncur*d tor
b* eol*c>*d p*r 10 i*nyl«i.

onj*nte cotnpoaid tnttftt*; On* aupltot* «nd on* blank wii



TABLE 7-28
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 9/10
ALTERNATIVE SCL-9/10E: AIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA /

MONITORING / GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
Lechate Monitoring Wells
VRS
Air Sparging

SUBTOTAL CONSTRUCTION COSTS'

$25,000
$1,038.000

$23.000
$423,000
$231.000

$1,740,000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$261,000
$346.000
$261,000
$87.000

$2,697,000

ANNUAL OPERATING AND MAINTENANCE COSTS

VRS Regular Maintenance/Electrical
Leachate Sampling and Analysis (per event)
Regular System Maintenance/Electrical

TOTAL ANNUAL COSTS

$26,000
$3.000

$36,000

$65.000

REPLACEMENT COSTS

Leachate Monitoring Wells (every 15 years)
Equipment Replacement (e.g., motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS m

$29,000

$30,000

$59.000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m $2.697,000
Present Worth Annual O&M Costs'4' $807,000
Leachate Sampling

Quarterly Sampling - years 1 and 2 $22,000
Semi-annual Sampling - years 3 through 30 $64.000

Present Worth Replacement Costs m _______$29.000

TOTAL PRESENT WORTH $3,619,000

(1) Capital costs for construction Kerns do not include oversight fees, which are accounted for separately
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs Is based on a 7% discount rate over a life of 30 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

system equipment every 15 years (once over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 9/10
ALTERNATIVE SCL-9/10E: AIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA / MONITORING / GROUNDWATER USE

RESTRICTIONS
DETAILED COST ESTIMATE

COST COMPONENT Unit

Construction/
Installation

Costs

Start-up &
BaMlIn*

Costs

eonjftucton Mkr fmnOI tat Mtttrfi
moMuHon

mo
Is
1»
as
mo
mo
mo

360
1
1
1

360
360
360

$275
$1,000
S 1,000
$1.000
$2.000
$400
$200

$99.000
$1.000
$1.000
$1.000

$720.000
$144.000
$72.000

WS tfMftiwnt twMnp (Mo t**tngH

ASiwffcMMtfon
AS mUn tytHm

ASoanMpmft
*• canton aMppnp
<-c*tPon«»*#*>e

/ISkMtnwKMMnp
MMnMwMpMtorUnk

•ctraMtf cvten (rwftwrt
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Is
Is
If
If
If

year

15
1
1

1750
350

2100
1

$6,000
$18,000
$3.000

$57
$32

$0.67
$25,000

COM fcr AS MMM bUkfng hcMM «Wi

$18,000
$3,000
$99.750
$11,200

$90,000
$6.000
$1.500

$1.407

>
Co«aloriinS»«l»rt«p>rtoflir*lnctud«<lw)»ic<irT»tpoixlngVRS
Co«<»fcrc«it)on«ktri«>ii«««indud»dwtthco(T»KiondinqVRS

$10.000
$500

$25.000



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 9/10
ALTERNATIVE SCL-9/10E: AIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA / MONITORING / GROUNDWATER USE

RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

ajnstnKbon (wter (*nal ma awhwtf
/noMMtan

Allowance tor trailer and equipment demobilization

5Q-X121 construction to** • $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means
Heavy equipment and traitors, per vendor estimate

Based on level of personal and vehicle decontamination anticipated for this alternative
Allowance besed on COM equipment fate*

t* per month for this alternative

Mor

•quipmv*
miscata/Moui

IttchMiliooatoryinilytu

Based on 1 0 hour work day at the average COM labor rate of $60 for oversfte personnel
Based on OOtVweak rental fee for a field vehicle
Based on COM equipment rental rates
Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)
Based on average cost incurred for VOC analysis; One duplicate and one blank win be collected

VRS <™*i jyHon
VORSeontofpMMO

4-ctrtxmttt^pipt
«c*ra«on nor piping plKtmtnt (5 loot o^ptti)

•Metialpow^nqummfnUflOHP)

titfwtitf mptmot tank
«c#MMc*teM

Cost associated with installation of SVE weds. Based on COM experience.
Vendor includes blower, exp motor, Nina air filter, silencers, dilution valve moisture separator,

gauges, skid mnting.

Vendor estimate - NEEP (May 1998)
based on COM experience
besed on COM experience
ir wide trench and backlW, 36" deep as per 1996 Means
Based on 3-phase power, working 24 hrs/day. *0.09/kW-hr
Basic prefabricated building on concrete pad. Based on COM experience.
Based on COM experience
Based on COM experience

Vendor Includes blower, exp motor, Inline silencer, pressure relief valve, unitized base, pressure
gauge and a manual motor starting switch.__________________________
Vendor estimate

f ctitan *t»«< piping
4- cvton*H piping

KCtvtbon lor piping pHomitnt

AS tntuntnt baking
lifimtr Mpantor t»n*

Cost associated with instalation of AS weds. Based on COM experience.

Based on COM experience
Based on COM experience
ir wide trench and backfill. 3y deep as per 1996 Means
Based on 3-phase power, working 24 hrs/day, SO 09/KW-hr
Costs for AS treatment building included with corresponding VRS
Costs for air/water separator tank included with
Costswr carbon ar treatment included with corresponding VRS

VRS



TABLE 7-29

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FOCUSED FEASIBILITY STUDY

SOURCE AREA 11 - LEACHATE
ALTERNATIVE SCL-11 A: NO ACTION / LEACHATE MONITORING/ NATURAL

ATTENUATION/ GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS

Bid and Scope Contingency (20%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS (D

$25,000
$18,000

$43.000

$9,000
$2,000

$54,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$6.000

TOTAL ANNUAL COSTS $8,000

REPLACEMENT COSTS m

Monitoring Well Replacement (every 15 years) _____$29.000

TOTAL REPLACEMENT COSTS $29,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(4)

Leachate Sampling
Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs<5)

TOTAL PRESENT WORTH

$54,000

$59,000
$170,000
$14,000

$297,000

(1) Capital costs for construction items do not Include oversight fees.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) The "Present Worth Annual O&M Cost" line item includes al annual costs except for costs per

sampling and analysis event. Costs incurred for sampling and analysis are broken down per sampling
schedule as listed. Sampling and analysis costs are based on a 7% discount rate over a 30 year projection
(Based on RCRA Closure Guideines).

(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
monitoring weHs replacement every 15 years.



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 11 • LEACHATE

ALTERNATIVE SCL-11A: NO ACTION / LEACHATE MOMTOfUNO/ NATURAL ATTENUATION/ GROUNOWATER USE RESTRICTIONS
DETALEO COST ESTIMATE

COST COMPONENT

Construction^ Start-up 4
Instmllttion Annual OAM Baseline

ICott Cost* Costs CostsUnit No. Unit* UnHCott

to I 1 I $25.000

4 I (4.SOO

"Thin artng tchtduK ov*r 30 y*«n wu Mtunwd w:
Y*»» 12 * quvtuty sampling: Ywn 3 twough 30» ucnl-mnud sampling (B«Md on RCRA Ckxur* GukMnM)
ThM* ooM> tn IniTirpiiriim tn Mdi *H»m«ll»«'t cott »umnnry mUr'AmuM OpvMon and UaMmano* *



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 11 - LEACHATE

ALTERNATIVE SCL-11 A: NO ACTION / LEACHATE MOMTOfUNOS NATURAL ATTENUATION/ OROUNOWATER USE RESTRICTIONS
DCTAUO COST eSTMATI • COMMiNTS

m

en 10 hour «ork day at the average COM labor rale of SCO to overate penonnel
Baaed on teOMay rant* tea for a field vehicle
Based on COM equtp
Incidental axpanaae (minor repaira. replacement of equipment local purehatet. etc)
Bued on iwag* oott incurred for VOCt and biopjr«n>e<»f»; One <tup*c«1« and one Mank wUI be
ootedad par 10 urnpte*.



APPENDIX D.I

DETAILED COST BACKUP

CATALYTIC OXIDATION VS. GRANULAR ACTIVATED CARBON

ALTERNATIVE SCS-4C



TABLE 7-3
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

, ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General $3,000
Soil Vapor Extraction (with emission controls) $206,000
Catalytic Oxidation System ______$134.000

SUBTOTAL CONSTRUCTION COSTS (1) $343,000

Bid Contingency (10%) $34,000
Scope Contingency (10%) $34,000
Engineering and Design (15%) $51,000
Oversight/Health and Safety (5%) _______$17.000

TOTAL CAPITAL COSTS $479,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $18,000
Regular System Maintenance/Electrical $22,000
Catalytic Oxidation System Maintenance $63.160
Post Treatment Sampling _______$32.000

TOTAL ANNUAL COSTS $135,160

REPLACEMENT COSTS

None __________$0

TOTAL REPLACEMENT COSTS(2) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m $479.000
Present Worth Annual O&M Costs<4> $1,677,000
Present Worth Replacement Costs __________$0_

TOTAL PRESENT WORTH $2,156,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE

Construction/ Start-up &
Installation Annual O&M Baseline

I Coat Coats Coats CoatsCOST COMPONENT No. Units UnKCoat

construction WiHr (rant* and (Mhwy)

•Uctrlcil poinnf untot luppty

SVE «m intuMion
SVE fTHln lyMnn

SVE control pmto

4" uitoon dMl pIpinQ
tMMOlon tor piping fttonntn

•iKthcal POUMT rKMranwrt* (10 HP)
SVEkwferwntbuldktg
•MMMr MpMor ttnk

CMtfyft; OudMon IMt
MMtnfOu

TtMNMFMStraining(pwyMr)l_Mmp]0S I 11
laboratory Arwly««(VOC«.N. P)(p*ryMr)( samples

(1) AH Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented
as annual O&M costs



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE - COMMENTS

•*»•

construction Irailar (rental and oatvary)
mobitrt

damoMizalion
dacontaolft**

rwajtiandMMyaqi

SVE w*t inMtfMion Cost associated with Jnstatolion of SVE walls. Based on COM experience

SVE mam «(mm
SVE control panali

«• cartoon MM! pip*
4" carbon MM! pip*

axcavafton tor piping placeman! (5 toot dapfi)
•tactical powar tarvta* tupply

•Iwtrtcal powar ncMramanti (10 HP)

SCxl? construction traitor - $1.65/ml delivery fee (IQOmQ • rental allowance per 1996 Meani
Heavy equipment and trsiers, per vendor estimate
Atowanc* for trailer and equipment damofrMzation
Based on level of personal and vehicle decontamination anticipated for this alternative
Alowanc* based on COM i

Vendor includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensato transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
interconnecting piping and a manual motor start switch__________________
Vendor estimate - NEEP (May 1998)
Based on COM experience
Based on COM experience
1 r wide trench and backfill. 36" deep as per 1996 Means
Basad on expected alaclrical costs par month for Ihls alternative
Based on expected use per month for this alternative (e.g.. deoon. personnel use)
Based on 3-phase power, working 24 hrs/day. $0 09/KW-hr

CaMytc ouuaiton Ur* Vendor estimate - Global Technologies. Inc (May 2000)
Nttuni GM Vendor estimate - Global Technologies. Inc (May 2000)

Global Technologies. Inc (May 2000)CatafyttRapfaowiMr*

Tact Nti/Fwkj Scraoilng (par y*ar)

Laboratory Analytt* (VOC*. N. P) (par yMT)
______«NpplngaodhandMng(par»*ar)

Based on COM experience and average test kit costs - -25 samples per test kit samples
collected on a grid of 1 sample/250 cy eontam. mafl; 1 sampling grid per 2 weeks____
Based on 1998 sample analysis costs from Midwest laboratories: samples collected on a grid of 1
sampte/ZSOcy eontam. material: 1 sampling grid per month (including QA/QC samples)_____
Costs associated with transporting samples from site to laboratory twice per month



TABLE 7-3
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 - 6

MONTHS) / GRANULAR ACTIVATED CARBON (6 MONTHS - YEAR 30)
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Catalytic Oxidation System
Granular Activated Carbon

SUBTOTAL CONSTRUCTION COSTS'

$3,000
$206.000
$134,000
$24,000

$367,000

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$37,000
$37,000
$55,000
$18,000

$514,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Catalytic Oxidation System Maintenance
Granular Activated Carbon Maintenance
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18.000
$22.000
$58,000

$120.600
$32,000

$250,600

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS'

$o

$o

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs<4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$514,000
$2.359,000

$0

$2,873,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 -« MONTHS) / GRANULAR ACTIVATED CARBON (6

MONTHS • YEAR 30)
DETAILED COST ESTIMATE

Construction/ Start-up &
Installation Annual O4M Batallna

Coat Colts Cost* CostsCOST COMPONENT No. Units Unit Cost I Ca

construction traitor (rwttjj end dt§Mfy)

SVE Ml IratHMion
SVE rrnin «y*Hm

r carbon MMl piping
4- carbon MMl piping

tor piping ptooMMnl

I TMHan/FWdScnMnlng||MryHf)l samptes 1 11
L«bonMe<yAn«ly«i«(VOC«. N. P)(pory««rl samples 1 131

Ihippng«ndh«nclng(p«ryM(ll Shipmt I 24

»300
$200
$100

$3.300
$26,200
$2.400

(1) AH Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented
as annual O&M oasts



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 • C MONTHS) / GRANULAR ACTIVATED CARBON

(• MONTHS - YEAR JO)
DETAILED COST ESTMATE-COMMENTS

COST COMPONENT

Sffxir corwtnxiion traiar - ft 6SMii daivary fee MOOmi) • rantal atowanca par 1996 Maarw
Haavy aqupmant and UMiri. par vandor attmata
MkMnnca for traiar and
Based on level of personal and vehicle daconlamnabon

SvEweHnaMMkm

ucavdnn tor piping ptacamanl (5 toot ««p*»

•Metric* fxxwr raqmraiMnto (10 HP)
SVE Matnam buMng

Cost associated with Irutaiatton of SVE wets. Based on COM expeoera
Vendor. Indudet bkMrar, exp motor, inline air fitter, ilencen. diution verve, moisture separator,
condensate transfer pump, high oondens. (eve) alarm, vac. relief valve, vac. gauges, skid mnting.
interconnecting piping and a manual motor start swtteh____ _______________
Vendor estimate - NEEP (May 1998)

SVE miin •ycttm
SVE comrol pmit
••caftan Mat plea
4-c*rt>onitMiptp* Based on COM axperianoe

Baaed on COM experianc*)

ir wMe trench and backfi. 36" deep a» per 1998 Means
Based on expected atadhcal coals par rnorth tor tranaamaBV*
Baaed on expected use per month for thai alternative (e.g.. decon. personnel use)
Based on 3-phase power, wortung 24 hra/dey, S0.09AW-hr

ng on concrete pad. Baaed on COM experience.
»ar*|Ba»ad on COM experience

vendor esomale*

CMiytc Ovation Uni I Vendor estJmaai - Global Technologies. Inc. (Mey 2000)
r estimate- Global Technologie*. Inc. (May 2000)

* c*iben [Vendor artmata - CartXrol (May 2000)
Vendor aslMnate • Cerbtiul
Vendor estimate - Carbtrol

May 2000)
May 2000)

Based on COM experience and average toat kit co*l»- -25 samples per test kit; samples
TMtKNi/FMdSciMningiptryMr) colectad on a grid of 1 aample/280 cy contain, man; 1 sampling grid par 2 weeto____

Basadon19«esarrHX«anary«i*ooMfromMidwe«ttaboratortas:sarnpl**co«e<4adon«ondo<1 |
™n(voc». N. p)(ptry«i) «ampla/250cy corrtam. material; 1 samping grid par month (Including QA/QC sample*)____

«n»(*ia«ndtwx»ng(p«ryMO Coat* assocJated with transporting sample* from ate to laboratory twice per month



TABLE 7-3
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORO, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0

YEAR 1) / GRANULAR ACTIVATED CARBON (YEAR 1- YEAR 30)
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Catalytic Oxidation System
Granular Activated Carbon

SUBTOTAL CONSTRUCTION COSTS (1)

$3,000
$206,000
$134.000
$24,000

$367,000

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$37,000
$37,000
$55,000
$18,000

$514,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Catalytic Oxidation System Maintenance
Granular Activated Carbon Maintenance
Post Treatment Sampling

$18,000
$22,000
$61,000

$120,600
$32,000

TOTAL ANNUAL COSTS $253,600

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS (2)

$0

$0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$514,000
$2.334.000

$0

$2,848,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT • AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 - YEAR 1) / GRANULAR ACTIVATED CARBON

(YEAR 1- YEAR 30)
DETAILED COST ESTIMATE

Conttnictlon/ Start-up &
Installation Annual OtM Baseline

Cost Cocts Coats CoatsNo. UnKs Unit Cost CiCOST COMPONENT

cormrueKon Iraair (rmtt and dtfwy)

h*Mt< vm uMy (oulpmnt
•Mrtal POMT M

SVE conM pmb
B" f BllHJfl ItMl

4'
•xcavibon tor plpk« ptaoMMM

«l«artc«l

CWWyte OiMMbn UM
NmtunlOtt

TMtKXi/FMdScnMnlng(p«rMar)| Mmptea
(Mxntan Kntatt (VOC». N. P) (p«r y«v)

•hipping «d IwnMno (t» IMT)

(1) AH Post Treatment Sampling costs ara presented In costs per numbar of samples and shipments required per year- costs are presented
as annual O4M costs



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 - YEAR 1) / GRANULAR ACTIVATED CARBON

(YEAR 1- YEAR 30)
DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

50'x12' construction traler- $1 65/mi delivery fee (100mi) - rental anowance per 1996 Meansconstruction (rafter (rmtal and (Mnwy)
Heavy equipment and traJers. per vendee esbmata

demnMnalion Allowance for traier and equipment demobiization
decon factties

heath and saMy
Based on level of personal and vehicle decontamination anticipated for this alternative

f. M< irauiMion

SVE main system
VE control panafc
cartoon stsel pipe
carbon steel pips
•nt (5 fool depth)
rer service supply

waMr supply
•rsm*nts(10HP)
natmsnt building
ler separator tank
•̂••••••iHH^

Cost associated with installation of SVE wells. Based on COM experience.
Vendor, includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting.
interconnecting piping and a manual motor start switch
Vendor estimate - NEEP (May 1996)
based on COM experience
based on COM experience
12" wide trench and backfill. 36' deep as per 1996 Means
Baaed on expected electrical costs par month for this alternative
Based on expected use per month for this alternative (e.g., decon, personnel use)
Based on 3-phase power, working 24 hrs/day, J0.09/KW-hr
Basic prefabricated building on concrete pad. Based on COM experience.
Based on COM experience _____ _________________________ ________ _____

Vendor estimate - Global Technologies. Inc (May 2000)CtttMc Oudatbn Unit
Vendor estimate - Global Technologies. Inc (May 2000)

Vendor estimate - Carbtrol (May 2000)Vapor Phase Caftan
Vendor estimate - Cartrtrol (May 2000)
Vendor estimate - Carbtrol (May 2000)
Vendor estimate - Carbtrol

Test tots/ Field Screening (per year)

Laboratory Analysis (VOCs. N. P) (per year)
______shyptig and handling (par year)

Based on COM experience and average test kit costs - -25 samples per test kit; samples
collected on a grid of 1 sample/250 cy contam. mat1!; 1 sampling grid per 2 weeks
Based on 1998 sample analysis costs from Midwest laboratories; samples coltected on a grid of 1
sampte/250cy contam. material: 1 sampling grid per month (Including QA/QC samples)______
Costs associated with transporting samples from site to laboratory twice per month_______



TABLE 7-3
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD. ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / GRANULAR ACTIVATED CARBON

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Granular Activated Carbon

SUBTOTAL CONSTRUCTION COSTS(1J

$3.000
$206.000
$24,000

$233,000

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$23.000
$23.000
$35,000
$12.000

$326,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Granular Activated Carbon Maintenance (Year 0- Year 1)
Granular Activated Carbon Maintenance (Year 1- Year 30)
Post Treatment Sampling

TOTAL ANNUAL COSTS

$15,000
$22.000

$3.516.800
$120,600
$32.000

$3,706,400

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS(

$0

$0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$326.000
$5.527,000

$0

$5,853,000

(1) Capital costs for construction Kerns do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / GRANULAR ACTIVATED CARBON

DETAILED COST ESTIMATE

Construction/ Start-up *
Installation Annual OAM Baseline

Coats Coata CostaCOST COMPONENT Untt No. Units UnttCoat

construction irvHw (rwrt*tJ tnd dtewwy}

DM01 and taMy aqulpfnanl
I pewar aarvtea

SVE contra) p«mH
o CM tMn SlMt pipitlQ

4-carbon Haal
tor piping pkjoanwnt

(10 HP)
SVEftal

Mr Vapor Phaw Cwten
Fnr VMT Vapor Phu* C

/Wy«ar Vapor f>»a» Câ on Sanyfct

Taat NkV FWd SoMnkig (par »••)
Laborak»yAnalyrii(VOCa.N.P)(par>Mr)

ihipping and handbu (par year) shjpmt

(1) Al Po»l Traatmant Sampling coat* ara praaantad In coate par numbar of aamplaa and shipments required per year
at annual O4M costs

• coats are presented



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / GRANULAR ACTIVATED CARBON

DETAILED COST ESTIMATE • COMMENTS

COST COMPONENT

coralrucMn rtfcr (ranw vd drtncy)
b*

50x17 construction trailer. J1 Ktmi dtlivery fM <100mi - rental afemnce pw 1996 Mem
I md traMre, per wider Minute

Alowance for trailer and
Based on level of personal and vehicle decontamination antiapated for this alternative

on COMhtttt and uMy «qu(pm«nt

SVE »«iriiiiiton Cost associated with mstaiatfon of SVE we«» Based on COM experience.

SVE mdn tymm
SVE control pmfc
»• cartno ant pip*
4 f BltOfl MMl p

•xcanfion tor piping plK«n*nt (5 toot d*p«4
•licticH po«m Mrvta tupply

•iKMol poww raqulranwnu (10 HP)
SVEtmkrantbuMng

Vendor includes blower, exp motor, inline air Star, siencers. dlution valve, moisture separator,
condensata transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting.
interconnecting piping and a manual motor start switch_____________________
Vendor estimate - NEEP (Hay 1996)
based on COM experience
based on COM experience
ir wide trench and backfiH. 36* deep as per 1996 Means
Band on axpadad elactrlcel costs par morth for thi« iterrativ*
Baaed on expected use per month for this alternative (e.g., decon. personnel use)
Based on 3-phase power, working 24 hrsMay, $0 M/fcW-nr

I bulding on concrete pad Based on COM experience
Based on COM experience
Based on vendor estimates

Vendor estimate - Carbtrol (May 2000)
Vendor estimate - Carbtrol (May 2000)flr* Ytv VtporPhnt C
Vendor estimate-Carbtrol (May 2000)fir* y»»r V^erPhttt Ca*on OejioeK
Vendor eatirnale • Carbtrol

fteo«iM<ion Vendor esbmale - Carbtrol (May 2000)
niponf [Vendor estimate - CartUrd (May 2000)

Anly* (VOC», N. P) (pv yw)
i>iipplng»ndhindfcia(p«r»M>)

Based on COM experience and average test kit costs • -25 samples per test kit samples cotocted
sample/750 cy contam. man; 1 sampling grid per 2 weeks_________

Based on 19M sample analysis costs from Midwest laboratories: samples caeacted on a grid of 1
samcW250cy contam. material: 1 sampling grid per month (Including QA/QC samples)_____
Costs associated with transporting samples from site to laboratory twice per month_______



APPENDIX D.2

DETAILED COST BACKUP

CATALYTIC OXIDATION VS. GRANULAR ACTIVATED CARBON

ALTERNATIVE SCS-7E



TABLE 7-9
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEJ/AIR SPARGING (AS) ALONG SOURCE
AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
Leachate Monitoring Wells
VRS/Catalytic Oxidation System
Air Sparging

SUBTOTAL CONSTRUCTION COSTS'

$25.000
$167.000
$120,000
$976,000
$694,000

$1,982,000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

TOTAL ANNUAL COSTS

REPLACEMENT COSTS

Leachate Monitoring Wells (every 15 years)
Equipment Replacement (e.g., motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS (i)

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs<4)

Leachate Samping
Quarterly Sampling - years 1 and 2
Semi-annual Samping - years 3 through 10

Present Worth Replacement Costs m

TOTAL PRESENT WORTH

$297,000
$396,000
$297,000
$99,000

$3,071,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
VRS Regular Maintenance/Electrical
Leachate Sampling and Analysis (per event)
Catalytic Oxidation Maintenance
Regular System Maintenance/Electrical

$24.000
$63,000
$28,000

$109,000
$96.000

$320,000

$29,000

$30,000

$59,000

$3,071,000
$2,051,000

$207.000
$295.000

$0

$5,624,000

Scs-7E(1)xl<

(1) Capital costs for construction Kerns do not Include oversight fees, which are accounted for
separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative
(4) Present worth of annual O&M costs is based on a 7% discount rate over 10 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and no replacement

of teachate monitoring wells and system equipment. P»g»1 of 3



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT • AREA 7
ALTERNATIVE SCL-7E: SOIL VAPOR EXTRACTION (SVEXAIR SPARGING (AS) ALONG GHZ BOUNDARY AND SOURCE AREA / MONITORING /

GROUNOWATER USE RESTRICTIONS / CATALYTIC OXIDATION
DETAILED COST ESTIMATE

Construction/ SUrt-up &
Installation Annual O4M Basclln*

Costs CostsNo. Units Unit Cost Caottal Cost

ASMfMHHtanl M $6.000 $342,000
ASminiy***

ASconMpm*
fcwtendMtf^v
4*cwta»MMtf*«»v

•JfOtw6ofi lof piling fMof^9nt

•MrfcrfpcMWntufiwmnft (75 HP)

v̂iir̂ zTî n'

Is
Is
V
»
1

B»l
year

CoitttorAStr

Com tor M*

1
1

3000
500
3500
520

1
MkmnlbuMn
MrMfHMDrl

$100.000
$3,000

$57
$32

$4.41
$25

$25,000
QlndudtdwMi
•nkMwM*
Mmnllndudi

$100.000
$3.000

$171.000
$16.000

CMTMponangVRS

dwMlCOTNpondni

$20.000
$1,500

$15.435

s
gVRS

$20.000
$600

$34.200
$3.200

$13.000
$25.000

$25.000

So-TE (1)Jd« P«g«2o<J



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT • AREA 7
ALTERNATIVE SCL-7E: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA /

MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION
DETAILED COST ESTIMATE - COMMENTS

oonanjann traitor (rente/ and delivery;
/noAffZaitfon

Otmootztton

•todricaf power Mrvtot connection
atoctrice/ power tervfee tuppry

welwtuflpfy

SQfxir conttrucUon trailer • tl .65/ml delivery lee (100ml) • rental a»owance per 1996 Meant
Heavy equipment and fraaert, par vendor etUmate

B«««denl«vrtcfp<rion«l«ndv»hk»d«<»nt«rnlMtion»nUclp«t»d(orlhl««ltafn«tlv«
AJowence bated on COM egulpr
Bated on COM experience
Bated en «xp«ct«d »l«ctric«l cotu p«r month hy ttiu •tem«tlv«

nntortnaw* intuition »nan**n*t

tqwpmtnt
mxxttntoul

t litxmtory tnttytis

0 CVDOn tt9tt pifM

iovaton lor piping pltcemint (4 loot (fepttj
»cHii>poi»»f Kguinxmnti 110 HP)

B«Md on 10 hour wort d«y «t m« «v«r»9« COM labor r»H 0(160 tor ovarrte peraonnal
Bated on »30<ywMk ranlal fee tor a flekj vehlde
Bated on COM equlpn ntalrate*
InddenUI expentet (mlnof repalrt. replacement o> equipment, local purehatet. etc)
Bated on average coat Incurred tor VOC analytit; One duplcale and one blank wtt be coBeded peMO
templet.

Co««attodetedw«hlnit»>«Uono«SVEw«*i. Bated on COM experience.
Vendor Include* Mower, exp motor. Inline air Mar, tllencert. dilution valve, mofttura teparator, condentate
trantfer pump, high oondent. level alarm, vac. relief valve, vac. gauge*, tkld mounting, Interconnecting piping
and a manual motor Mart twteh
Vendor etdmate - NEEP (May 1998)
Bated on COM experience
Beted on COM experience
1 r wide trench and baddM, 48" deep at per 2000 Meant
Batedon3-ph«aapo»ar.»orttig24hntfday.».()9/liV>My

on concrete pad. Bated on COM experience
Bated on COM experience

Httunl GM Vendor ettimate - Gtobal Tedmtogiet, Inc (May 2000)
Vendor esMmaia • dobai TectmutoQiaa, Inc (May 2000)

CortattodatedwIBilnHallationofASwellt. Bated on COM experience.

AS control pfnttt
0*caroon atoef piping
4-ctrtnaaetl piping

txcfvMon tof piping pltotmtnt
condfntUt ottpottl

•McMcal powtr nqunmmtt (K HP)

Vendor Indudet blower, axp motor. Inline tttencer, preuure relief valve, unKized bate, pretture gauge and
a manual motor atarUng nvUch ______________________________________
vendor etUmete

Bated on COM experience

ASM atbutdng

Bated on COM

1 rwtde trench end bacMM. 48* deep •» per 2000 Meant
Bated on COM experience
Bated on 3-phate power. v»orking 24 hrtMay. tO.O»Wv-hr
CotttforAStn uttding Included wilh corretpondtng VRS
CotU for i r lank Included with corretponding VRS

I inouoed witn corretponding VRS

Sc*-7E(1)jdt Page3of3



TABLE 7-9
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD. ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE
AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION (YEAR 0 - 6

MONTHS) / GRANULAR ACTIVATED CARBON (6 MONTHS - YEAR 10)
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restriction*
General
Leadiate Monitoring WeNs
VRS/Catalytic Oxidation System
Granular Activated Carbon
Air Sparging

SUBTOTAL CONSTRUCTION COSTS'

$25.000
$167,000
$120,000
$976.000
$24,000

$694.000

$2.006.000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$301.000
$401,000
$301.000
$100.000

$3,109,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
VRS Regular Maintenance/Electrical
Leachate Sampling and Analysis (per event)
Catalytic Oxidation System Maintenance
Granular Activated Carbon Maintenance
Regular System Maintenance/Electrical

TOTAL ANNUAL COSTS

$24,000
$63,000
$28.000
$76.000

$399.000
$96.000

$686.000

REPLACEMENT COSTS

Leachate Monitoring Wells (every 15 years)
Equipment Replacement (e.g.. motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS m

$29.000

$30,000

$59.000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)M

Present Worth Annual O&M Costs(4)

Leachate Sampling
Quarterly Sampling - yean 1 and 2
Semi-annual Sampling - years 3 through 10

Present Worth Replacement Costs w

TOTAL PRESENT WORTH

$3,109,000
S3.929.000.00

$207.000
$295.000

_______$0_

$7.540.000

Sc»-7E (4).xtt

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over 10 years.
(5) Presert worm rf replacernent cc*U tt based on a 7% arviual discourt rate ar^

of teachate monitoring wells and system equipment
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SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEyAIR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNDWATER USE

RESTRICTIONS / CATALYTIC OXIDATION (YEAR 0 - ( MONTHS) / GRANULAR ACTIVATED CARBON (( MONTHS - YEAR 10)
DETAUD COST ESTIMATE

COST COMPONENT Unit No.UnH» Unit Coat

Construction/ Start-up &
Installation Annual O&M Baaalln*

Coat Coata Coats Coats

»•*>• frantrt mrf **«ryj

'«***

mo
la
1s
•a
mo
la

mo
mo
la

3
1
1
1
3
1
3
3

$275
$1.000
$1.000
$1,000
$2.000
$5.000
$400
$200

$825
$1.000
$1.000
$1.000
$6.000
$5.000
$1.200
$600

1 $150.000 $60.000 $40,000

$24.000

$50,000

So-7E(4)jdi P«g.2o<3



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVE)/AIR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNDWATER USE

RESTRICTIONS / CATALYTIC OXIDATION (YEAR 0 - 6 MONTHS) / GRANULAR ACTIVATED CARBON (6 MONTHS - YEAR 10)
' DETAILED COST ESTIMATE - COMMENTS

constructor! tnUtfSnnM md cMwrf
matOttton

dtcon ftdtlMt
tmUt tnd ufeiy tquipmtnt

50*121 construction trailer - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means
Heavy equipment and trailers, per vendor estimate
Allowance tor trailer and equipment demobilization
Based on level of personal and vehicle decontamination anticipated for this alternative
Allowance based on COM equipment rates
Based on COM experience
Based on expected electrical costs per month for this alternative

Cost based on COM experience in monitoring weN installation

irisculmou*

Based on 10 hour work day at the average COM labor rate of $60 for overstte personnel
Based on $300/week rental fee for a field vehicle
Based on COM equipment rental rates
Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)

[Based on average cost Incurred for VOC analysis: One duplicate and one blank will be collected
iMcftatoteftoraft*x«w*tt per 10)

Cost associated with installation of SVE wells. Based on COM experience.

VRS control ptmlt
fcvtontlnlpipt
4-etitontlMlplpt

tictvtton lor piping pltonntft (4 loot (feptfrj
rMflti (10HP)

Vendor includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
Interconnecting piping and a manual motor start switch______________________
Vendor estimate - NEEP (May 1998)
Based on COM experience
Based on COM experience
12" wide trench and backfill. 43* deep as per 2000 Means
Based on 3-phase power, working 24 hrs/day. $0.09/kW-hr
Baste prefabricated building on concrete pad Based on COM experience
Based on COM experience•Mvitar Mftntor J»n*

condmul* dsptatl Based on COM experience
Based on COM experience
Based on COM

Vendor estimate • Global Technologies, Inc (May 2000)
Vendor estimate - Global Technologies, Inc (May 2000)
Based on COM

Vendor estimate - Carbtrol (May 2000)VtporPtuti Cwton
Vendor estimate - Carbtrol (May 2000)
Vendor estimate - Carbtrol (May 2000)
Vendor estimate - Carbtrol

AS /ntwr sytitfft

* piping
4*CVtofl*Mfpt*lp

•xcivMkV) fcrptotappfectmnf

•tocMc*/ poMwmqufcwnwitt (25 HP)

Cost associated with installation of AS wells. Based on COM experience.
Vendor includes blower, exp motor, inline silencer, pressure relief valve, unitized base, pressure
gauge and a manual motor starting switch.__________________________
Vendor estimate
Based on COM experience
Based on COM experience
12* wide trench and backfill. 48' deep as per 2000 Means
Based on COM experience
Based on 3-phase power, working 24 hrs/day. $0.09/KW-hr
Costs for AS treatment building included with corresponding VRS
Costs for air/water separator tank Included with corresponding VRS
Costs for catalytic oxidation treatment included with corresponding VRS

Sct-TE (4)jdi



TABLE 7-9
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD. ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE
AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION (YEAR 0-

YEAR 1) / GRANULAR ACTIVATED CARBON (YEAR 1- YEAR 10)
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
Leachate Monitoring Well*
VRS/Catatytic Oxidation System
Granular Activated Carbon
Air Sparging

SUBTOTAL CONSTRUCTION COSTS (1)

$25,000
$167.000
$120.000
$976,000
$24.000
$694.000

$2,006,000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Hearth and Safety (5%)

TOTAL CAPITAL COSTS

$301.000
$401.000
$301.000
$100.000

$3,109,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
VRS Regular Maintenance/Electrical
Leachate Sampling and Analysis (per event)
Catalytic Oxidation System Maintenance
Granular Activated Carbon Maintenance
Regular System Maintenance/Electrical

TOTAL ANNUAL COSTS

$24.000
$63,000
$28.000
$98.000

$399.000
$96.000

$708.000

REPLACEMENT COSTS

Leachate Monitoring Wells (every 15 years)
Equipment Replacement (e.g., motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS'

$29,000

$30,000

$59,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)01

Present Worth Annual O&M Costs">
Leachate Sampling

Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 10

Present Worth Re ntCosti ,<*>

TOTAL PRESENT WORTH

$3.109.000
$3,806,00000

$207.000
$295.000

_______$0

$7,417,000

Sc*-7E (2) xte

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative
(4) Present worth of annual O&M costs is based on a 7% discount rate over 10 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and no replacement

of teachate monitoring wells and system equipment
Pag* 1o(3



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNDWATER USE
RESTRICTIONS / CATALYTIC OXIDATION (VEAft 0-YEAR 1) / GRANULAR ACTIVATED CARBON (YEAR 1 • YEAR 10)

DETAILED COST ESTIMATE

Construction/ Start-up 1



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNDWATER USE
> RESTRICTIONS / CATALYTIC OXIDATION (YEAR 0- YEAR 1) / GRANULAR ACTIVATED CARBON (YEAR 1- YEAR 10}

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS

conOnidion tnOtr (onto/ and dWvwtf
motOttton

l»tHti tna SMMy tqulpmtnt
•fecftfc*/ potvw Mnfc* conntcton

•tocMc*/ powtf Mrvfc* supply

5Q'x12' construction trailer - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means
Heavy equipment and traitors, per vendor estimate
Allowance for trailer and equipment demobilization
Based on level of personal and vehicle decontamination anticipated for this alternative
Allowance based on COM equipment rates
Based on COM experience
Based on expected electrical costs per month for this alternative

r month for this alternative (e.g., decon,

Lttcfiitt monitoring w4i)nt&k»ontndmit*tti3\Cos\ based on COM experience in monitoring well installation
Cos{ based on COM exerience in monitoring well installation

MMcO
tqulpmtnt

Based on 10 hour work day at the average COM labor rate of $60 for oversitc personnel
Based on $30OAwek rental fee for a field vehicle
Based on COM equipment rental rates

VRS mtln tys*m
VRS conmi ptnttt
f cvtxm *** plpt

UCM** tor piping ptfOKmnt (4 toot dtp*)
•fccftfcafpoww/cquinMiMflti (10 HP)

VRStnttmutbtMtng
•Mrt/w uptntor tsnk

•Mraltr (•pcntor (vA • conttntttt (fxpOM/

ASmttntysttm

AS control p*»ts

fcutontlttl piping
•xcmton tor piping pba»mtnl

oond*n tttpot*!

AS mttmtnt buOOng
ilifvtitruptntor lank

ud/ytk; oMtton tnamtnt

Incidental expenses (minor repairs, replacement of equipment, local purchases, etc) ______
Based on average cost incurred for VOC analysis; One duplicate and one blank will be collected

Cost associated with Installation of SVE wells. Based on COM experience.
Vendor includes blower, exp motor, inline air fitter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
interconnecting piping and a manual motor start switch_____________ __ ___
Vendor estimate - NEEP (May 1998)
Based on COM experience
Based on COM experience
12* wide trench and backfill. 48" deep as per 2000 Means
Based on 3-phase power, working 24 hrs/day. <0.09/KW-hr
Basic prefabricated building on concrete pad. Based on COM experience.
Based on COM experience
Based on COM

Vendor estimate - Global Technologies, Inc (May 2000)
Vendor estimate - Global Technologies, Inc (May 2000)NttunlGts

Stmping Based on COM ex

Vendor estimate - Carbtrol (May 2000)ViporPhttf Cuton
Vendor estimate • Carbtrol (May 2000)
Vendor estimate • Carbtrol (May 2000)

Cost associated with installation of AS wells. Based on COM experience.
Vendor include* blower, exp motor, inline silencer, pressure relief valve, unitized base, pressure
gauge and a manual motor starting switch.__________________________
Vendor estimate
Based on COM experience
Based on COM experience
1 r wide trench and backfill. 48" deep as per 2000 Means
Based on COM experience
Based on 3-phase power, working 24 hra/day. $0.09/kW-hr
Costs for AS treatment building Included with corresponding VRS
Costs for air/water separator tank included with corresponding VRS
Costs for catalytic oxidation treatment included with corresponding VRS

Sc*-7E (2).)d« Pag* 3 of 3



TABLE 7-9
SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVE)/AIR SPARGING (AS) ALONG SOURCE
AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / GRANULAR ACTIVATED CARBON

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
Leachate Monitoring Wells
Granular Activated Carbon
VRS
Air Sparging

SUBTOTAL CONSTRUCTION COSTS (i)

$25.000
$167.000
$120.000
$24.000
$700.000
$694.000

$1.730,000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

ANNUAL OPERATING AND MAINTENANCE COSTS

General
VRS Regular Maintenance/Electrical
Leachate Sampling and Analysis (per event)
Granular Activated Carbon Maintenance (Year 0-Yearl)
Granular Activated Carbon Maintenance (Year 1-YearlO
Regular System Maintenance/Electrical

TOTAL ANNUAL COSTS

REPLACEMENT COSTS

Leachate Monitoring WeMs (every 15 years)
Equipment Replacement (e.g.. motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS m

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs m

Leachate Sampling
Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 10

Present Worth Replacement Costs m

TOTAL PRESENT WORTH

$260.000
$346.000
$260.000
$87.000

$2.683,000

$24,000
$63,000
$28.000

$2.214,300
$399.000
$96.000

$2,824.300

$29.000

$30.000

$59,000

$2,683.000
$5.928.300.00

$207.000
$295.000

_______$0_

$9,113.300

Sc*-7E (3).x

(1) Capital costs for construction Hems do not include oversight fees, which are accounted for
separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs Is based on a 7% discount rate over 10 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and no replacement

of leachate monitoring wells and system equipment. P«0*1o(3



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT • AREA 7
ALTERNATIVE SCS-7E: SOL VAPOR EXTRACTION (SVE)UUR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNDWATER USE

RESTRICTIONS / GRANULAR ACTIVATED CARBON
DETAILED COST ESTIMATE

COST COMPONENT

Construction/ SUrt-up A
Installation BsssOn*

ICost Costs Annual O4M Costs Costs

Is
1«
w
mo
Is

mo
ma
Is

1
1
1
3
1
3
3

(1.000
$1.000
$1.000
$2.000
$5.000
$400
(200

$1.000
(1.000
$1.000
$6.000
$5.000
$1.200
(600

1 1 (150.000 | S60.000 $40,000

$24.000

$50.000

P«0«2o(5



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT • AREA 7
ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION <SVE)/AIR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNOWATER

USE RESTRICTIONS / GRANULAR ACTIVATED CARBON
DETAILED COST ESTIMATE - COMMENTS

consfructon tnOtr (nnM tnd <Mtwtf
motUzMon

atmobUzOon

/)••«> and utfty tqulpmtnt
•tocMca/pow*ri*rvfc* conntcton

atocMca/powwMnfe* tuppfy

5ffx1 y construction trailer • $1.65/mi delivery fee (1 OOmi) - rental allowance per 1996 Means
Heavy equipment and trailers, per vendor estimate
Allowance for trailer and equipment demobilization
Based on level of personal and vehicle decontamination anticipated for this alternative
Allowance based on COM equipment rates
Based on COM experience
Based on expected electrical costs per month for this alternative

Cost based on COM experience In monitoring wel Installation

mMdt
Based on 10 hour work day at the average COM labor rate of $60 for oversite personnel
Based on $300/week rental fee for a field vehicle
Based on COM equipment rental rates
Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)_______
Based on average cost incurred for VOC analysis; One duplicate and one blank will be collected

VRSmilntfltmi
VRSconfrDffM/Mto
8'carton ctaa/rip*
4- carton art pip*

•xcmtfon lor piping ptocwnartf (4 tool Otfttt)
•fecMcafpowwiwpAwmnti (10 HP)

VRSAMfrmnfAuMrv
a/M**tw separator ton*

Cost associated with instaNation of SVE wells. Based on COM experience.
Vendor includes blower, exp motor, inline air filter, silencers, dilution valve,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac.
interconnecting piping and a manual motor start switch

moisture separator,
gauges, skid mnting,

Vendor estimate - NEEP (May 1998)
Based on COM experience
Based on COM experience
ir wide trench and backfill, 48" deep as per 2000 Means
Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr
Basic prefabricated building on concrete pad. Based on COM experience.
Based on COM experience
Based on COM

vapor n>*i* carton Vendor estimate Carbtrol (May 2000)
Vendor estimate - Carbtrol (May 2000)Flat Yaar Vapor HUM Carbon KtgtntnOon
Vendor estimate - Carbtrol (May 2000)fiat Y*ar Vapor Pitas* Carton Dttpottl

Rat y*ar vtporpituf cvtnn sluing Vendor estimate

Vendor estimate - Carbtrol (May 2000)
Vendor estimate - Carbtrol (May 2000)
Vendor estimate • Carbtrol

XSwrftotUMon

ASnufosysMm

AS control f»n^t
f cvtton art piping
4'cvtxm art piping

vtcvaton torpiftngptKtmtnt

AStnttntntbuHOng

Cost associated with installation of AS wells. Based on COM experience.
Vendor includes blower, exp motor, inline silencer, pressure relief valve, unitized base, pressure
gauge and a manual motor starting switch.___________________________
Vendor estimate
Based on CDM experience
Based on COM experience
12* wide trench and backfill, 48* deep as per 2000 Means
Based on COM experience
Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr
Costs for AS treatment building included with corresponding VRS
Costs for air/water separator tank Included with corresponding VRS
Costs for catalytic oxidation treatment included with corresponding VRS

Scs-TE (3)jds Pag* 3 0(3



APPENDIX D.3

DETAILED COST BACKUP

CATALYTIC OXIDATION VS. GRANULAR ACTIVATED CARBON

ALTERNATIVE SCS-11C



TABLE 7-15
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Catalytic Oxidation System

SUBTOTAL CONSTRUCTION COSTS m

$3,000
$242,000
$143,500

$388.500

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$39,000
$39,000
$58,000
$19,000

$543.500

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Catalytic Oxidation System Maintenance
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18.000
$36.000
$68.880
$90,000

$212,880

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS m $o

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs(4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$543.500
$2,642,000

$0

$3,185.500

(1) Capital costs for construction ttems do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
Note: SVE present worth costs are based on 30 year operation.

SCS-11c(1).XLS



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE

Construction/
Installation

Costs

piping
mcmtan lor piping pHetmift

Uftonkyy An*r*i (VOC*. H. P) (pur y*r)

(1) All Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year •
as annual O&M costs

costs are presented

SCS-11c(1).XLS



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

oonstnjcton M* (nnui ma dWwy)

AMKA tnd uMy vjupmtnt
tltcUal powtf Mnfe* mpply

COMMENTS________mmm______
Wxiy construction trailer - S1.6S/mi delivery fee (100mi) - rental allowance per 1996 Means
Heavy equipment and trailers, per vendor estimate
Allowance for trailer and equipment demobilization
Based on level of personal and vehicle decontamination anticipated for this alternative
Allowance based on COM equipment rate*
Based on expected electrical costs per month for this alternative

r month for this alternative (

[Cost associated with installation of SVE wells. Based on COM experience.

SVE m*n tystwn

SVe conlnil ptntlt
Fctftoon ttMi piping

piping
arcmftn tor piping pbosmtat

tltcMctl power rvquinmtntt (40 HP)
SVE tnutment t>u#fng
•irtwtltr ttptator ttnk

Vendor includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator.
condensate transfer pump, high condens. level alarm, vac relief valve, vac. gauges
interconnecting piping and a manual motor start switch

skid mnting, I

Vendor estimate - NEEP (May 1998)
based on CDM experience
based on CDM experience
12" wide trench and backfill, 36" deep as per 1996 Means
Based on 3-phase power, working 24 hrs/day. SO 09/VW-hr
Basic prefabricated building on concrete pad. Based on CDM experience. I
Based on CDM experience I
Based on vendor estimates

Vendor estimate - Global Technologies, Inc. (May 2000)CtMyVcOxHUioiHMI
NttunlOu

CttttyttRtfltctmtnl
SMiwftv

Vendor estimate - Global Technologies. Inc. (May 2000)
Vendor estimate - Global Technologies. Inc. (May 2000)

N, P) <pery»tr)
Hipping fHthfn<*tg (pir y»*)

Based on CDM experience and average test kit costs - -25 samples per test kit; samples
collected on a grid of 1 sample/250 cy contam. matl; 1 sampling grid per 2 weeks____
Based on 1998 sample analysis costs from Midwest laboratories: samples collected on a grid of 1
sample/250cy contam. material; 1 sampling grid per month (including QA/QC samples)______
Costs associated with transporting samples from site to laboratory twice per month________

SCS-11c(1)XLS



TABLE 7-15
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD. ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 - 6

MONTHS) / GRANULAR ACTIVATED CARBON (6 MONTHS - YEAR 30)
COST SUMMARY

Hem/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Catalytic Oxidation System
Granular Activated Carbon

SUBTOTAL CONSTRUCTION COSTS'

$3,000
$242,000
$143,500
$24,000

$412,500

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$41,000
$41,000
$62,000
$21,000

$577.500

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Catalytic Oxidation System Maintenance
Granular Activated Carbon Maintenance
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18.000
$36.000
$60.000
$50.002
$90.000

$254,002

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS (2) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$577,500
$2.412.000

$0

$2,989,500

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.

SCS-l¥$^F)§Y!i present worth costs are based on 30 year operation.



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT • AREA 11
ALTERNATIVE SC3-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 -1 MONTHS) / GRANULAR ACTIVATED CARBON

(• MONTHS - YEAR 30)
DETAILED COST ESTIMATE

Construction/ Start-up 4 |
Installation Annual O&M Baseline

Cost Coats Costs Costs

LOtentan Antfymt (VOCt, H. PI (p»ry»v)

(1) AS Post Treatment Sampling costs are presented In costs per number of samples and shipments required per year - costs are presented
as annual O&M costs

SCS-11C (4J.XLS



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT • AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 • t MONTHS) I GRANULAR ACTIVATED CARBON (6

MONTHS -YEAR 30)
DETAILED COST ESTMATE - COMMENTS

t^.eStm
Hesvy equipment end traisrs, per vendor
ABowMOOa) fbf trtMhaV aVn •ouBfTMflt dMnotMBflbon
Based on level of personal and vehicle decontamination anticipated tor this alternative

on COM equipment raM
Bsnitonei<peclsdslsclnceleoalspsrmonB^«orlhlseasmeii»e

COST COMPONENT

SVE<MlMM»*M

SVE muin «y*wn

SVEmMfm*

raiteamawo
fCtfttOH •AVaVpspBlQ

nor***,** fifing ******
xHctl fau*r nqulnm*** (4O HP)

SVE >»«••< tu**m

Cort sunrlalsil alii tiilalallnn nf TUT wall Based on COM axpartanoe.
Vendor includes blower, axp motor . talna air flter. lasncars. (Motion valve, moisture separator.
conderiMta transfer pump, Nghoondens.lsval alarm, vac. relief valve, vac. gauges, skid mrrting. 1

Vendor estimate - NEEP {May 1906)
based on COM experience
based on COM experience
ir wide trench and backfl. 3f deep as par 1996 Meens
Based on 3-pha*« power. vniUng 24 hnj/day. IO.O»*Wtir
Basic prefabricated bunding on concrete pad. Based on COM experience.
Based on COM experience
Based on vendor estimate*

Vendor estimate- Global Technotogie*. Inc. (May 2000)
Vendor estimate - Global Technologies, toe. (May 2000)

c«twi Vendor estimate - CartMrol (May 2000)
Vendor estimate-Carblrol (May 2000)
Vendor estimate-Carotrol (May 2000)
\ranoor •sttniflte - C*wMrol

Baaed on COM experience end average test U coat* -~25 sample* per last tt; si
on s grid of 1 sampte/250 cy conUm. matt; 1 sampang grid per 2 weeksTMT KM/HMU Sowntie AMT iwi)

from MMfwaat Mboralorie*; samples ooasctad on a grid of 1
sample/250cy eontam. material; 1 sampling grid per month (Indudlng QA/QC sarnpte*)
Costs associated wWt transporting samples from sKe to laboratory twice per month•Nfftna tat htmfna (p*r <**)

SCS-11C(4)JO.S



TABLE 7-15
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORO, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0-

YEAR 1) / GRANULAR ACTIVATED CARBON ( YEAR 1- YEAR 30)
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Catalytic Oxidation System
Granular Activated Carbon

SUBTOTAL CONSTRUCTION COSTS'

$3.000
$242.000
$143,500
$24.000

$412,500

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$41.000
$41.000
$62,000
$21.000

$577.500

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Catalytic Oxidation System Maintenance
Granular Activated Carbon Maintenance
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18,000
$36,000
$66,000
$50,002
$90,000

$260,002

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS (2) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs<4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$577,500
$2,422,000

$0

$2,999,500

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.

lNe^S)§}ti present worth costs are based on 30 year operation.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0- YEAR 1) I GRANULAR ACTIVATED CARBON (

YEAR 1-YEAR Mi
DETAILED COST ESTMATE

Construction/
Installation Annual O&M

Costa Cost*

(1) AH Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented
as annual O&M costs

3CS-11C(2).XLS



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0- YEAR 1) / GRANULAR ACTIVATED CARBON (

YEAR 1-YEAR 30)
DETAILED COST E8TMATE - COMMENTS

contmcHan ml*r (nnttl *n> **v«y)

iMMtfi *nd oMy fqafimai

SQ-xl? construction treler - S1.65/mi delivery (ee (100mi) - rental allowance per 1996 Means
Heavy equipment and traiefi. per vendor estimate
Aflowance for traler and equipment demobiiiation
Based on level of p»f»on«l »nd vehidd deoonUmirMtioo anticipated for (hit alternative
AJtowanc* bo»d on COM •quipment fata*
Batad en axp«Oad etectrieal cotfr per month (of ttiit aHamaliva

SVE w*l ntltitlion

SVE irmln $y»t*n

SVEconfttfpw*

ttuctiimfpovMrmqulnHmta (40HP)

iMMfer Mpowor tonk
ottlyOciaKMarMmmtllmtimft

Cod associated with installation of SVE wefls. Based on COM experience.
Vendor include* blower, exp motor, inline air filter, tiencers. diution valve, moistun
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges

Vendor estimate - NEEP (May 1998)

8 separator,
skid mnting,

based on COM experience
based on COM experience
12" wide trench and beckM, W deep as per 1998 Means
Based on J-phase power, working 24 hrs/day. $0.09/kW-hr
Basic prefabricated buMing on concrete pad. Based on COM experience.
Based on COM experience
Based on vendor estimate*

CttofrOc OndMan um Vendor estimate - Global Technologies, Inc. (May 2000]
Global Technologies. Inc. (May 2000)

v*porPt»m Cttton Vendor estimate - Carbtrol (May 2000)
Carbtrol (May 2000)

Vendor estimate - Carbtrol (May 2000)

T** Ktt/FWU Sa**nlng (s»tyf*)

LMbofHoiy Anttfjit (VOC*. N,

Baaed on COM experience and average test kit costs - -25 samples per test kit; samples
cdacted on a grid of 1 sample/250 cy contain, matt; 1 sampling grid per 2 weeks
Baaed on 1998 sample analysis costs from Midwest laboratories; sample* coiecled on a grid of 1
sample/250cy contain, material; 1 sampling grid per month (including QAA3C samples)_____
Costs associated with transporting samples from site to laboratory twice per month_______

SCS-11c(2).XLS



TABLE 7-15
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / GRANULAR ACTIVATED CARBON

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Granular Activated Carbon

SUBTOTAL CONSTRUCTION COSTS (1)

$3.000
$242.000
$24,000

$269,000

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$27,000
$27.000
$40.000
$13,000

$376,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Granular Activated Carbon Maintenance (Year 0- Year
Granular Activated Carbon Maintenance (Year 1- Year
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18,000
$36,000

$268.100
$50.002
$90.000

$462,102

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS (2) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3>

Present Worth Annual O&M Costs(4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$376.000
$2.611.000

$0

$2,987,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.

SCS-11 c Ity&S^VE present worth costs are based on 30 year operation.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / GRANULAR ACTIVATED CARBON

DETAILED COST ESTIMATE

COST COMPONENT Unit No. Unite Unit Cost

Construction/
Installation

Costa

SVE control pm*
f cwfton ttttl fifing
«'Often mwnfrhg

ticMtfcn lor piping AtoownMf

svet*

unit
unit
n
it
R
to
sf

1
1

535
100
635
1

600

$18.000
$3,000

$57
$32

$0.67
$25,000

$160

$18.000
$3.000
$30.495
$3,200

$144,000

$6.000
$1,500

$425

included

$10.000
$500

$25.000

Fint VMT ViporPhut C*/ton R*t*nftmtion

Flat Yttr VtparPtmt* Orbon Swnpaw

(1) All Post Treatment SampHng costs are presented In costs per number of samples and shipments required per year - costs are presented
as annual O&M costs



SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / GRANULAR ACTIVATED CARBON

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

construction raft* (nrtml ma Ottofty)
modtntan

Wxiy oonttruction traier • $1.65/mi delivery fee (100mi) - rental allowance per 1996 Meant
Heavy equipment and traiers. per vendor estimate
Atowance tor traler and equipment demobigalion
Baaed on level of peraonal and vehicle decontamination an I for this alternative

SVEiMf

Vendor estimate - NEEP (May 1998)

Oiet associated we* kisteUtion of SVEwese. Baaed on CDM experience.
Vendor. Includes blower, exp motor. Mine air Star, aiencer*. dlution valve, moisture separator,

ndensate transfer pump, high condena. level alarm, vac. relief valve, vac. gauges, skid mnting,
interconnecting piping and a manual motor start switch_____________________

based on CDM experience
based on CDM experience)
12* wide trench and beddV, 36^ deep as pec 1990 Maaoa
Baaed on J-phase power, working 24 hrs/day, $0 0«AV\M<r

buiding on concrete pad. Based on CDM experience.

Vendor estimate - Carbtrol (May 2000)

Tat Ma/fiMU Semiring (p»r »»«1
Based on CDM experience and average tect kit coeta - -25 samples per test kit; samples collected
on a grid of 1 sample/250 cy contam. mall; 1 sampling grid per 2 weeks______________
Baaed on 1998 sample analysis costs from Midwest labc ; samples eolected on a grid of 1
sampW250cy contam. material; 1 sampling grid per month (including QA/QC samples)


